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\n interesting case has been brought to 
our attention, the solution of which was a 
matter of matching the tilt of the spec- 
tacles to the tilt of the trial lenses. 


The case was one of monocular aphakia 
and required a + 10.00 + 2.50 cx 180. 
This correction in the trial frame gave 
20/20 vision but in the spectacle frame 
produced only 20/50 vision. 


Lenses were ground that compensated 
for a vertex distance change but the 
improvement in acuity was slight. 


The solution was simple when it was 
found that due to facial structure, the 
trial frame tilted about 15 degrees in 
respect to the vertical plane. When spec- 
tacles were tilted the same amount, the 
acuity was the same as with the trial 
lenses. 


If it were not practical to tilt the 
spectacle lenses to the desired angle, the 
resultant lens power could have been 
easily calculated. In most cases such a 
procedure is much more desirable than 
tilting the lenses. 


A workable rule of thumb to determine 
the effects of tilting a sphere is as follows: 


EFFECTS OF TILTED LENSES 


“IF ITS A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 


\ 4.00 D lens tilted 20 degrees produces 
a .50 cylinder whose axis is toward the 
tilt. There is, of course, a slight sphere 
change but of neglible amount. 


When determining the effects of tilting 
a cylinder lens, the axis of the cylinder 
is a factor, because, for example, a + 4.00 
cylinder axis 180 with the top tilted 
forward 20 degrees, has the power of a 
+ 4.75 cylinder (approximately), while 
a + 4.00 cylinder axis 90 is not affected 
by a forward tilt. 


The table below shows the effects of 
tilting beth a one diopter sphere and a 
one diopter cylinder. 


Spherical Lens Cylindrical Lens 
Degrees Power Induced Degrees Power 
ult Sphere Cylinder Tie Cylinder 
0 1.00 0.00 0 1,00 
5 1.00 0.01 5 1.01 
10 1.03 0.03 10 1.04 
15 1,02 0.07 S43 1.10 
20 1.04 0.14 20 1.18 
25 1.06 0.23 25 1.29 
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Council 
announcing.. acceptance 


Ophthalmic Solution Furmethide lodide 


the first cholinergic drug accepted by the Council on 


Pharmacy and Chemistry for use in Glaucoma 


‘Furmethide’ lodide--cholinergic drug developed through S.K.F. Laboratories research 


has been found exceptionally effective in reducing intra-ocular pressure in a wide range 


of glaucomatous conditions, both primary and secondary. 


Salient Facts: 


1. Ophthalmic Solution "Furmethide’ lodide is non-irritating even on prolonged 


use and rarely, if ever, produces systemic reactions 


z Development of tolerance to ‘Furmethide’ lodide has not been encountered. 


Instances of sensitivity are rare 


Because of its unique resistance to cholinesterase, ‘Furmethide’ lodide does not 


require the use of a cholinesterase inhibitor. 


Its successful use has been particularly noteworthy in many cases in which other 


agents failed. 


important contribution to GLAUCOMA therapy 


Ophthalmic Solution Furmethide lodide 


formerty Furmetiide Ophtisime Solution turtrethoniom iodide, 10%, SAF 
Reg US Por OF 


Smith, Kline & French Laboratories, Philadelphia 
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For Protection Against Ultraviolet 


CRUXITE 
LENSES 


All four shades of AO Cruxite 
Lenses are available on Rx 


Service through your nearest 


AO Branch Laboratory. 


AO Rx Cruxite Lenses, available in four 
shades, have one basic function . . . the 
elimination of ultraviolet. You can see 
from the transmission chart that all shades 
absorb over 90% of the ultraviolet rays. 

The only difference in the four shades of 
Cruxite is in the amount of visible light 
transmitted. Visual transmission is high 
for each shade in order to allow suffi- 


cient visible light for general purpose use. 


American & Optical 
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~ CONDENSED CHAPTERS FROM 


This year the Guild of Prescription Opticians of America observes 
its twenty-fifth anniversary as a national organization 


Starting a quarter century ago with only 17 members along the 
eastern seaboard in and near Philadelphia where the Guild idea had 
ts inception, today there are 325 members in 34 states from New Eng 


land to Florida, from the cast coast to the west coast, and in Canada 


The Guild started because there was a need for it; common prob 
lems and common interests among ethical dispensers who had cast 


their lot with Medical Eve Care 


Che Guild has grown because other ethical dispensers have realized 
that their own imterests and needs were allied with Guild 
and practices 


standards 


There is much in the Guild's history that is interesting And on 
this page for the balance of our Silver Anniversary year we shall be 
sharing the Guild's story with you 


It will be briefly written, touching only the high spots. But at the 
end ot this series we believe you will better understand the Guild, its 
purposes and attainments, and the substantial part it has taken in serv 
ing and supporting Medical Eye Care 


The Guild of Prescription 
Opticians of America, 3nc. 


110 E 24rd Street New York (10) NY 
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‘Ti Orthogon system 


of lens correction is based 


on the principle that 


only through reduction 


of astigmatic 
variation ... 
to a level 
below the 
physiological 


limits of human perception 


...can utmost clarity 


of vision be achieved. 


BAUSCH & LOMB 


enses 


In Soft-Lite, too 
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From Chak 


ENGLAND 


LONDON, 


STANDARD 
INCLUDING 


F.O.B. London 


CAP. New 


INSTRUMENT 


WITH MIRROR OSCILLATION 
AND AL TOMATI 


DEVICES 


FOR 
CAP. New 


TORONTO 
TRADE FAIR 


iT CLARKE 


WIGMORE 


ASSOCTATION WITH 


NER MADDON HANDPRAME 


London 


INTERNATIONAL 


W.1l.. ENGLAND 


Langham 224. 
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Natioual Vovble-disc OPHTHALMOSCOPE 


A truly outstanding instrument offering full, 
extended range from —45 to +-70 dioptres .. . 
and precision-made for lasting, satisfying use. 
Equipped with May Illuminating System . . . crown 
A valuable eddition te your refer- glass prisms . . . finest optical quality lenses for 
shadow-free, non-glare illumination . . . red-free 
Should Aboot Ophthelmescepic and daylight filters . . . magnified, illuminated 
Examinations.” numerals ... and providing pin-hole light 
Use coupon below. beam. Entire instrument lifetime guaranteed. 


— 


National Electric Instruments Co., inc. 
Dept. F, 92-21 Corona Ave., Elmhurst, W. Y. 


CD Send me my free copy of “'Whet The 
General Practitioner Showld Know About 

Send me cdditiona! date on the National 
Double Disc Ophthoimen ope 


ELECTRIC INSTRUMENT CO., Inc. 
92-21 Corona Avenue, Elmhurst, N. Y. 


World-Famous Makers of 
Electro-Medical Instruments 
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State. 


LIFETIME GUARANTEE! | 96 Lens Combinations! 
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THE MOST POWERFUL practice-builders 

in the world are satisfied patients. 

What is a satisfied patient? A man who 

enters your office with some visual dif- 

ficulty and who—as a result of your 
perfect visual analysis and prescription — leaves with- 
out it. That's what we mean when we say, “Perfect 
makes practice.” 


Univis...the Complete 


THE UNIVIS LENS COMPANY © DAYTON 1, OHIO 
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makes Practice, too! 


A word to the wise: don’t neglect the vehicle that 

carries out your prescription—THE LENS. Thovu- 

sands of doctors use the Univis Complete Multifocal 

Service for all presbyopic correction. 

® Fourteen lens styles permit widest possible range 
of prescription. 

®@ Univis design has created the most functional lens 
to meet all refractive interpretations. 


Multifocal Service 


UNIVIS 


® Univis production processes and the recently intro- 
duced GG-7 guarantee standard quality on every 
lens you use. 


® Efficient service on Univis speeds your own service. 
Any of the Univis lens styles you use will help trans- 


form your prescription into more nearly perfect vision 
for your patients. Isn't that what we're talking about? 


Perfect makes practice. 


2-WAY* AND 
3-WAY* LENSES 
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The Belgard Lenscorometer 


by Auitin Beigord 


of Lenscorameter m all cases of 
\phakia and corrections of four diopters Can be used with the Stereocampinetet vn 
or more a necessity to msaure true trans- optoscope, Rotoscope and similar mstruments 


lation of prescription also with regular stereoscope. For adults and 


children 
Each $11.75 Set $4.75 


SIMPLIFIED ASTIGMOMETER 


(Lebensoha) 


PLASTIC 
WASHABLE 
“NO COMPUTATION REQUIRED” 


Send for Literature 


EACH $9.75 


(Actus! size 1344" 


R OPTICIANS, 


Medical Center Office: 109 N. Wabash, ot Washington 
1908 Ogden Avenue ot Wolcott. 9th Floor STate 2-5362 
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another case history that proves 


for satisfaction 
Soft-Lite Lenses: Featured in Orthogon and Panoptih 


CASE pisToRY L475 
occupa? jon? pusines> wanage™ 
4 of cont mucus neaaacnes: patient wore tne 
Rx? 
i 425 cyl * 180 
450 Cyl * 180 tint 
gxaminat ion revealed physica} correct 
ac curacy: 
tssuet game R* jn wnite crown: 
: april patient revurned to report 
neaaach® condit piseussio™ 
packerouns: apsorpt tom cneck rest with 
soft -Lit® qriel case accessory need 
for gott-bit® #i- tssuet cne 
+25 Cyl * 180 
april 24-" patient for re-cnecks 
Reporte? peaaacnes were compretely 
panisned- 


Let's Feature the Shuron 


OPTICAL WARDROBE Idea 
During 1950 


OPTICAL COMPANY, INC. 
GENEVA, N.Y. 


HARVARD MEDICAL SCHOOL 


Courses for Graduates 


Ophthalmology 
Basic Sciences in Ophthalmology 
September 25-December 16, 1950 
Clinical Ophthalmology and Ocular 

Pathology 
January 2-February 3, 1951 
Fundamentals in Refraction and 

Ocular Motility 

February 5-March 3, 1951 


Apply to 
Assistant Dean, Courses for Graduates 


HARVARD MEDICAL SCHOOL 
Boston 15, Massachusetts 


POSTGRADUATE CONFERENCE 
IN OPHTHALMOLOGY 
UNIVERSITY OF MICHIGAN 
MEDICAL SCHOOL 


The Department of Postgraduate Medicine of the 
University of Michigan Medical School announces the 
annual conference in Ophthalmology for qualified 
physicions, April 24, 25 and 26, 1950, to be given 
ot the Horace H. Reckham Graduate Schoo! Building, 
Aan Arbor, Michigan, under the direction of the 
Deportment of Ophthalmology, at the University of 
Michigan . 
GUEST LECTURERS 

Dr. John 8. Hitz, Milwowkee; Dr. Hermon Elwyn, 
New York City; Dr. Albert E. Sloane, Boston; Dr. Paul 
L. Cusick, Detroit; and Dr. Kenneth C. Swan, Portland. 


RESIDENT LECTURERS 
Dr. F. Bruce Fralick, Dr. Harold F. Falls, and Dr. 
John W. Henderson. 
Complete program and detoils will be moiled upon 
request addressed to. 
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Ware a new high with 3 

Here is the departure in frame desigh 
making triumph, grips lenses securely in an inwisible rien 
You'll find everything in the MOUNT to assare the patient 


EFFECTIVE 
OF THE EYE... 


Topically applied to mucous membranes. 
Pontocaine hydrochloride produces anesthesia 
which is more powerful and more persistent 
than that of cocaine. 


Conjunctival anesthesia is of long duration, 

and diminishes gradually. Frequent repetition of 
dosage is therefore unnecessary. In 

addition, Pontocaine hydrochloride is usually 
well tolerated. 


PONTOCAINE’ HYDROCHLORIDE 


BRAND OF TETRACAINE HYDROCHLORIDE 


SPECIAL OPHTHALMIC FORMS, 
0.5% solution. fl. oz. bottles 


O5% eye ointment, % oz. tubes 
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For comfortable and happy patients in 1950 


add this Wottring instrumentation 
tor complete Orthoptic Training 


In addition to “squint” cases how about the many adults 
who are net comfortable with glasses alone? Orthoptic 
diagnosis may reveal aunder- or over-convergence, (eso- 
phoria with convergence) insufficiency, accommodative 
esophoria, poor motility, under- or over-accommodation, 
suppression, bifocal troubles, ete. Orthoptic equipment in 
your office can help you send those adult patients happily 


on their way. 


DELUXE ROTOSCOPE 
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45B 1ROrOSCOPE 
with TaOPO-FLASH 


features you'll appreciate in daily practice 


45B TROPOSCOPE: — a major amblyoscope recognized world wide 
for its accuracy in diagnosis and for training. Incorporated are 
individual, easily-read scales for all lateral, vertical and cyclo measure. 
ments, as well as a pupillary distance scale ... an oscillating mechan- 
ism to “flicker” the targets without moving entire eyepiece assembly 
to obtain fusion ... alternating or simultaneous flashing with con- 
trolled illumination for each eye independently ... brilhant illumi- 
nation without necessity of a transformer . .. a receptacle to add 
automatic flashing at any time with the Tropo-Flash. $540.00 for the 
Troposcope with 28 slides and technic — $160.00 for the AC current 
Tropo-F lash. 


ROYAL 50 ROTOSCOPE: — Basically a Brewster stere« with 
motor-driven rotation of transilluminated targets in a variable are 
from l0mm. to 72mm. Two light sources, in tubes for infinity and 
towers for near, for aut tie ace lative training. Revolving 
targets, with variable settings for base in, out, up or down, stimulate 
natural movement of the eyes to establish muscle coordination before 
and after surgery. Automatic flashing is available and rheostats con- 
trol illumination for each eye independently. Complete set of trans- 
lucent targets, technic, auxilliary lenses and color filters come§with 
the Royal 50 at $495.00 


DELUXE ROTOSCOPE: — also a basioally-sound general training 
instrument, proved in use for over 15 years. Rotation of stage hold- 
ing targets is the same as the Royal but there is only one light source 
which is above instead of behind the targets. The patient's eyes are 
clearly visible so that lack of muscle coordination can be instantly 
detected in any meridian. A pair of ~2.50 spheres are included for 
near point training. Alternating or simultaneous flashing, as well as 
variable illumination, are also desirable deluxe features—plus a 
control on the motor for slow to fast rotation and flashing sequences. 
Deluxe model $395.00 with opaque targets and a technic. 
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by VICTORY 


. its popularity is o decisive 
demonstration that the Victory ““V" 
gvorontees all three 
quality, precision, style. 
VICTORY OPTICAL 


MANUFACTURING COMPANY 


THEOUGH TOUR OPTICAL SUPPUUER 
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ASSOCIATION 


LATE FISTULIZATION OF OPERATIVE WOUNDS 
Diegnosis and Treatment 


JOHN H. DUNNINGTON, M.D. 
NEW YORK 
AND 


ELLEN F. REGAN, M.D. 
FRAMINGHAM, MASS. 


MONG the postoperative complications of intraocular surgery, 

those of late fistula formation and hypotony have received rela- 
tively little attention. We desire to emphasize a type of slowly leaking 
cicatrix, to describe the associated symptom complex and to present a 
method of therapy which we have found successful. 


Owing to imperfect closure, any penetrating wound of an eyeball, 
either traumatic or surgical, may be followed by a cystoid scar. The 
creation of such a cicatrix is in some instances the aim of the surgeon, 
while in others the condition occurs when least desired. If such a 
cicatrix opens to the surface, a fistula is produced. This fistulous tract 
may be large or small. It may be constantly open, or it may be closed 
at times and open at others. The clinical appearance of the usual form, 
in which the fistula is large and open at all times, is well known. The 
eye is congested and soft. The cornea is often hazy, with stromal 
striae and the folds in the posterior elastic lamina (Descemet’s mem- 
brane). The anterior chamber is absent, and the iris is in contact with 
the posterior surface of the cornea. Either the anterior surface of the 
lens or that of the vitreous is often in apposition with the endothelial 
surface of the cornea. A choroidal detachment is usually present. This 
condition is most commonly seen soon after operation, but occasionally 
it occurs later in the postoperative course. Its diagnosis, treatment and 
consequences are well recognized and will not be discussed further at 
this time. In those cases in which there is slow or intermittent leakage 
of the aqueous the signs and symptoms, while less obvious than those 
just described, are none the less characteristic. A survey of the litera- 
ture shows that but little attention has been directed toward the diagno- 


Read at the Fighty-Fifth Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Va., June 2, 1949. 

From the Department of Ophthalmology, Columbia University College of 
Physicians and Surgeons, and the Institute of Ophthalmology of the Presbyterian 
Hospital in the City of New York. 
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1s and treatrnent in this group. Kirby’ described the s: mptoms along 


with those associated with delayed wound healing after cataract extrac 


ton Barkan * described similar findings in connection with late 


hypotony after trephining, but he did not attribute them to the presence 


ot a leaking cicatrix. ©'Brien* referred to the minuteness of the 


opening in the wound in some cases of choroidal detachment \ brief 


report on this symptom complex was made by one of us (J.H.D.) * 


4s part of a discussion on hypotony at the annual meeting of the Amer 


wan Academy of Ophthalmology and Otolaryngology in 1947 


SIGNS AND SYMPTOMS 


Phe usual history in cases of this condition is that of an uneventful 


mtraocular operation and a quiet postoperative course. Often a shightly 


irregular pupil or an incarcerated iris pillar and a small cystoid scar 


are present, but the visual acuity after operation is good and the 


general appearance of the eye is satisfactory Such a state may con 


tinue for weeks, or even months 


Then the patient returns complaining 
of tearing, intermittent blurring of vision and a dull 


ache about the 
eye. The symptoms are often transient, and occasionally, as noted in 


of the cases, they are worse on awakening it, the morning. In the 


beginning the outstanding complaint is a watery eye, while later blurring 


; of vision and actual discomfort are frequently noted 

; In the early stages the findings are as follows rhere is profuse 
lacrimation im an eye that to casual inspection appears normal. The 


globe is not injected; the cornea is clear, and the anterior chamber is 
normal in depth and free from cellular deposits 


On digital palpation, 
however, the ocular tension is found to be reduced and 


slight ciliary 
In some instances the hypotony is so protound 
that the tonometer does not register the 


tenderness 1s elicited 


pressure. Examination of the 
wound frequently reveals a cystoid area ot the 


conjunctiva that is soft 


and pits on pressure, while in some 


cases the wound appears flat 
and the tiny opening escapes detection. Ii 


one places a drop of fluo 


1. Kirby, D. B Prevention and Handling of Complications Arising During 
and After Cataract FE xtraction Some Practical Points. Arch Ophth 25:846-901 
(May) 194! 

2. Barkan, H 
as a Result t the 
1940 


of the Shahan Thermophore in Hypotony of the } yeball 


hot Trephining Operatior Am J. Ophth. 28:492-4693 


(Tone) 


1. O'Brien, C. S Detachment of the Choroid After 
Clinical and Experimental Studies 
Ophth. 94: 527-540 ( Oct.) 1935 


Cataract Extraction 
with a Report of Seventy-Five Cases. Arcl 


4. Dunnington, |. in discussion on Heath P Oh 
Acad Ophth. 88:613-421 (July-Aug.) 1948 
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DUNNINGTON-REGAN—POSTOPERATIVE FISTULIZATION 49 


rescein on the suspected area and then applies gentle but firm pressure 
to the globe, a leakage of aqueous is usually demonstrable. Since these 
fistulous cicatrices are at times covered by a thin layer of conjunctival 
epithelium, this test does not invariably give a positive result. Repeated 
examinations are occasionally required to establish the intermittent 
nature of the leakage of aqueous. In a few instances it is even neces- 
sary to dissect up the conjunctiva to be certain of the exact site of 
drainage. Ii the anterior chamber becomes shallow with the application 
of pressure to the globe, it is corroborative evidence of slow fistulization. 

Should such a situation be permitted to continue, the visual acuity 
will decrease and the patient's symptoms will become severe, resembling 
in every detail those found in low grade iridocyclitis. At this stage, 
examination with the corneal microscope will reveal a slight flare and 
a few cells in the anterior chamber. There may be an increase in the 
number of opacities in the anterior vitreous. These findings have led 
many to diagnose the condition as iridocyclitis and to persist in the 
treatment of the secondary uveal inflammation without taking into 
account the primary cause of this continued irritation. If the hypotony 
persists, edema of the optic nerve may ensue, or, as in 1 of our cases, 
there may be sufficient edema of the retina in the macular region to 
simulate a flat detachment of the retina. It is interesting to note that 
in none of the 15 cases here reported was a detachment of the choroid 
present 

\ late complication of more serious import is epithelization of the 
anterior chamber. This was seen in 1 of the cases reported here. 
Soth Vail® and Theobald and Haas* emphasized the importance of 
delayed wound healing in the production of epithelization of the anterior 
chamber, and Calhoun * reported that in 10 of the 19 cases of epitheliza- 
tion which he observed leakage of aqueous was demonstrable with the 
fluorescein test at some time. Late infection is always a danger in the 
presence of a fistula. In 2 cases in our series early endophthalmitis 
was observed, and in a third case, not included because no treatment 


was given, the eye was lost because of panophthalmitis. 


5. Vail, D.: Epithelial Downgrowth into the Anterior Chamber Following 
Cataract Extracfion Arrested by Radium Treatment, Tr. Am. Ophth. Soc. 38:306- 
325, 1935 


6. Theobald, G. D., and Haas, J. S.: Epithelial Invasion of the Anterior 
Chamber Following Cataract Extraction, Tr. Am. Acad. Ophth. $2:470-485 (May- 
June) 1948 

Calhoun, F. P., Jr.: Personal communication to the authors on the clinical 
recognition and treatment of epithelization of the anterior chamber following 


cataract extraction. 
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TREATMENT 


Discussions of the treatment of fistulizing wounds, especially the late 
treatment, have appeared sporadically in the literature for many years. 
Earlier writers spoke of filtering cicatrices after cataract operation as 
“safety valves” for the prevention of glaucoma ( Ayers") Both 
Spaeth® and Kirby pointed out the danger of glaucoma resulting 
from closure of a slowly leaking fistula. Furthermore, Kirby *° stated 
that if a fistula is present and the ocular tension normal, glaucoma will 
occur if the opening is obliterated. In our experience, postoperative 
glaucoma has not been an important factor, and the sequelae of an 
untreated filtering cicatrix are such that closure should be considered 
carefully im all cases 

Che following methods of treatment of fistulizing wounds with 
hypotony have been proposed : 

Medical or Expectant Treatment—-This has been suggested by 
Gradle,** Spaeth ** and Wright * in the form of local applications of 
ethylmorphine hydrochloride (“dionin”), atropine sulfate, hot com 
presses and pressure dressings. However, since such medication does 
not help the primary difficulty, namely, imperfect closure of the wound, 
it is unlikely that it will be efficacious, and watchful waiting is too 
dangerous a policy to follow 

Cautery.-The application of some form of cautery to flatten the 
cystoid area has been advised for many years. Meller ** recommended 
the use of a hot probe in cases of delayed reformation of the anterior 
chamber and leakage of aqueous, as demonstrated with the fluorescein 
test, after cataract extraction. The electric cautery for prolapse of 
8. Ayers, S. C.: Glaucoma After Cataract Operations, Arch. Ophth. 26: 208 
213, 1897 

9. Spaeth, FE. B.: The Management of Some Complications Which Fol! 
Cataract Extraction, Am. J. Ophth 23:1019-1028 (Sept.) 1940 


ow 


10. Kirby, D. B Fistulizing Cicatrices and Prolapse of the Iris Following 
Imperfect Healing of the Incision for Extraction of Cataract, Virginia M. Monthly 
€6:711-716 (Dec.) 1939 

11. Gradle, H. S.: The Closure of Traumatic Subconjunctival Corneoscleral 
Fistula, Arch. Ophth. 50: 154-157 (March) 1921 

12. Spaeth, E. B.: The Principles and Practice of Ophthalmic Surgery, ed. 3, 
Philadelphia, Lea & Febiger, 1944, pp. 673-677 

13. Wright, R. E.: Lectures on Cataract: III. Anterior-Segment and Other 
Complications in the Post-Operative Period, Am. J. Ophth. 20:240-253 (March) 
1937 


14. Meller, J Augenarztliche Eingriffe; cine kurzegefasste Operationslehre, 
ed. 4, Vienna, Julius Springer, 1938, pp. 227-228 
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FISTULIZATION All 


the iris was advocated by Gala ** and many others. Bulson,* Magitot 
and Dubois-Poulsen,*' Bothman * and others stated that they prefer 
to cauterize with trichloroacetic acid. Gifford'* and Gradle™ both 
warned that with the use of this acid sympathetic ophthalmia may 
oceur and suggested that it never be employed in the treatment of 
prolapse of the iris unless the treated area is covered with a conjunc- 
tival flap. Wiener and Alvis * favored repeated applications of 10 
per cent silver nitrate to cystoid scars producing hypotony. Albrich™ 
reported successful results following applications of diathermy to the 
area of filtration when vitreous is beneath the conjunctiva. Barkan * 
found treatment of the cystoid cicatrix with Shahan’s thermophore 
helpful in cases of late hypotony after trephining. There is no doubt 
that cauterization of the wound will in certain instances produce a 
firm cicatrix, but it is not an exact method. 

The Free Graft—-The difficulty in securing permanent closure of 
these fistulous tracts has caused some surgeon to advocate suturing 
a free graft of tissue subconjunctivally over the area of drainage. Such 
treatment has been used chiefly to correct hypotony after trephination. 
For this purpose, Bothman™ used a graft excised from the superior 
rectus muscle near its insertion, while Wilmer™ and Magitot and 
Dubois-Poulsen ‘' grafted a piece of Tenon’s capsule over the trephine 
opening. We have had no experience with this form of therapy. 

Conjunctival Flap.—Probably the most widely accepted method of 
treating a filtering cicatrix is the use of a Kuhnt or Van Lint type of 
conjunctival flap. Many writers, including Herbert," have advocated 
the use of such a flap in the repair of a cystoid cicatrix. The method 


15. Gala, A.: Treatment of Postoperative Complications After Extraction of 
Cataract. Bratisl. lek4r. listy 21:513-516 (Nov.) 1931. 

16. Bulson, A. E., Jr. cited by Gifford, H.: The Danger of Sympathetic 
Ophthalmia from the Use of Cautery on Treating Iris Prolapse: Other Methods 
of Treatment, J. A. M. A. 88:386-388 (July 30) 1910 

17. Magitot, A., and Dubois-Poulsen, A.: Traitement des prolapsus iriens par 
Vacide trichloeroacétique (technique de Bettman et Barkan), Ann. d’ocul. 178:449- 
454 (June) 1938. 

18 Bothman, L.: Repair of Choroidal Detachment: Report of a Case, Arch. 
Ophth. 18:65-67 (July) 1937. 

19. Gifford.** 

20. Wiener, M., and Alvis, B. Y.: Surgery of the Eye, Philadelphia, W. B. 
Saunders Company, 1939. 

21. Albrich, K.: Zur Behandlung des subkonjunktivalen Glaskérpervorfalls, 
Klin. Monatsbl. f. Augenh. 98:663-665 (Nov.) 1934. 

22. Wilmer, W. H.: Discussion on the Results of Operative Treatment of 
Glaucoma, Tr. Ophth. Soc. U. Kingdom 47:230-262, 1927. 

23. Herbert, H.: Discussion on Post-Operative Complications of Cataract 
Extraction, Tr. Ophth. Soc. U. Kingdom 34:51-55, 1914. 
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described by Wheeler has been recommended by Goar,” Kirby, 
Cornet, Workman * and others. In 1936 Verhoeti * wrote of using 
a large Van Lint flap in 2 cases in which the conjunctival flap he 
employed for trephining had retracted. This method will doubtless 
cure many of these cicatrices, but in our hands it has not proved 
uniformly successful 

Suturing of the Fistula.—It is our belief that a successful closure 
of a fistula is more certain if, in addition to use of a conjunctival flap 
for covering the wound, the corneal and scleral lips of the tract are 
approximated by suturing. ‘This is not a new method of therapy but 
it has received relatively little attention. In 1920 Gradle ‘' described 
its use in the late treatment of 2 cases of traumatic fistula. [its 
technic was very similar to the one we suggest. The attention of one 
of us (J. H. D.) was first called to the value of such suturing in 1°29 
At that time, some months after an uneventful cataract extraction, there 


developed a fistulizing cicatrix in which leakage was demonstrable by 


the fluorescein test ['wo attempts were made to close the fistula by 


the usual conjunctival flap method. Then the late Dr. John M. Wheeler 


successfully closed the fistula by combining a conjunctival flap with 


suture of the fistulous opening 


TECHNIC 


A conjunctival incision is made immediately surrounding the hstuk 
(figure, 1). After the area of the fistula is outlined in this manner, a conyum tival 
flap is dissected up from the limbus. This flap is made large enough to cover the 
upper corneal limbus for about 2 mm. On the completion of this dissection, a 


conjunctivoepiscleral suture is placed near the limbus below the limit of the flap 


and then passed through the corresponding edge of the prepared flap. These sutures 
are then held taut to be certain that the flap will cover the fistula and the upper 
corneal margin. The sutures are then released, and the originally outlined fistulous 
tract with the surrounding conjunctival epithelium is excised. At this poimt the 
fistulous opening is inspected; should iris be prolapsed, it is excised. The edges 
f the opening are then freshened up and usually touched with a hot probe, and a 


double-armed fine black silk suture is passed through the lips of the fistula (hgure, 


24. Wheeler, |. M The Collected Papers of John Martin Wheeler, M.D n 
Ophthalmic Subjects, New York, Columbia University Press, 1939 

25. Goar, FE. |! Management of the Complications of Intraocular Surgery 
Am. |. Surg. 48:62-68 (Oct.) 1938 

Cornet, I Le recouvrement conjonctival a sutures conjonctivo-episclerales 

et conjonctive-cornéennes, Ann. d’ocul. 176:550 (July) 1939 

27. Workman, |. B., Ir.: Conjunctival Plastic Operation in Cases of Hypotonia 
from Filtering Operations or Ocular Fistulae, J. South Carolina M. A, 37:249-250 
(Sept.) 1941 

28. Verhoeff, F. H \ New Conjunctival Flap for Trephining Operations, 
Am. |. Ophth. 10:46 (lan 
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2 The conjunctival flap is next drawn down and the traction sutures are tied, 
Che double-armed corneoscleral suture is then passed through the overlying con 
junctiva and tied (figure, 3). A monocular dressing is applied and changed every 
forty-eight hours. The sutures are removed on the fifth day. The postoperative 
course has been quiet in all cases. 


REPORT OF CASES 


Case l—Mr,. V. M., aged 56, was first seen in April 1937, complaining of a 
blurred, sensitive right eye. He gave a history of having had an extracapsular 
cataract extraction with complete iridectomy in September 1935 and an apparently 
uneventful recovery until May 1936, when a conjunctival flap was drawn over a 
fistulous wound. Examination showed that vision was limited to perception of 
hand movements with accurate light projection; the cornea was clear; the anterior 
chamber was clear and of normal depth; the secondary membrane was faint; the 
nasal iris pillar was incarcerated, with an area of subconjunctival infiltration above ; 
tension was too low to be recorded. The next day the cicatrix was excised; the 


Stages in closure of operative fistula 


edges of the wound were curetted, and a conjunctival flap was drawn over the 
area of filtration. The edges of the fistula were not sutured. Tension remained 
low, and one week later another conjunctivoplasty was performed, with suturing 
Tension rose to normal; vision was 20/40, but a cystoid scar remained. The patient 
returned in November 1938 with the complaint of blurred vision in the right ey« 
for three days. Examination showed edema of the lids, conjunctival injection with 
a probable abscess under the flap at 12 o'clock, radial white lines in the deeper 
layers of the cornea and normal tension. Infection subsided quickly under treat 
ment, and vision was 20/40. The flap was very thin; a fistula was present, and 
another conjunctivoplasty with suturing of the fistula was done on Dec. 14, 1938. 
Six days later there was a rise in tension, which was controlled by installation of 
2 per cent pilocarpine hydrochloride four times a day. Two weeks later, vision 
was 20/40, and tension was normal without miotics. The findings were unchanged 
until the patient's death, in 1945. 


Comment.— This case presents several interesting features: (1) 
lwo conjunctival flaps failed to close the fistula; (2) the first suturing 


partially closed the fistula for two years; (3) resuturing obliterated 
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the fistula, and the eye retained normal ocular tension and vision 
20/40-- until the patient’s death 


Case 2--Mr. A. E. P., aged 74, had an intracapsular cataract extraction per- 
formed on his right cye on May 26, 1943 (preliminary iridectomy elsewhere), 
convalescence was uneventful, and postoperative vision was 20/20. On Nov. 23, 
1943 he complained of intermittent blurring of vision and watering of this eye on 
awakening. Fxamination revealed a filtering cicatrix around the temporal pillar 
of the iris. On December |, he complained that the eye was painful. The bieb had 
ruptured. Signs of early endophthalmitis subsided after antibiotic therapy, and 
20/3 vision was obtained. The cystoid cicatrix remained, and the eye continued to 
water. He refused to have an operation until Sept. 10, 1945, when a conjunctivo 
plasty with suturing of the fistula was done. The patient has been asymptomatn 


tension normal and vision 20/30 since closure of the fistula 


Comment..-This case illustrates the rapidity with which exogenous 
infection can occur on rupture of the bleb. Furthermore, it is interest- 
ing to note that with the subsidence of the infection there was a 
prompt return of the annoying symptoms, the slow leakage of aqueous, 
and that these, in turn, promptly disappeared with closure of the fistula 


Case 3.—Mr. H. H., aged 64, was first seen Sept. 17, 1946, complaining of 
tearing and loss of vision and the visual field in the left eye. He gave a history of 
extracapsular cataract extraction with complete iridectomy on April 25, 1946, with 
corrected postoperative vision of 20/50. On examination he was found to have 
corrected vision of 10/200, tension of 5 mm. of mercury (Schistz), a white eye, 
a few fine deposits on the posterior surface of the cornea, a few floaters in the 
anterior chamber, a secondary membrane with good central opening, many 
moderate-sized opacities in the vitreous, some old chorioretinitis nasal to the disk, 
retinal edema and elevation below and temporal to the disk and constriction of the 
field, pronounced above. In the center of the wound, at 12 o'clock was a filtering 
cicatrixn (fluorescein test). Conjunctivoplasty with suturing of the fistula, on 
September 20, resulted in tension of 22 mm. of mercury (Schigtz) and vision of 
20/30. At the time of writing, vision was 20/40, tension was still normal and the 
defect in visual acuity was due largely to old chorioretinitis 


Comment.—This instructive case illustrates the changes that may 
occur in an eye with prolonged hypotony. Correction of this condition 
hrought about prompt restoration of function. 


Case 4.—Mr. S. N., aged 68, had an intracapsular cataract extraction with 
peripheral iridectomy performed on his left eye on Dec. 19, 1945. The postoperative 
course was uneventful, and corrected vision was 20/254. One year later he 
complained of blurred vision, but the cye appeared norma! and vision was still 
20/25. On Nov. 7, 1947 he returned because of tearing and difficulty in reading. 


Corrected vision was 20/50; tension was low; the lips of the incision were not in 


good apposition at 1! o'clock, the nasal pillar of the iris was adherent to the cornea 
there, and a fine, thin membrane was seen on the posterior surface of the cornea at 
11 to 12 o'clock. One month later the tension was still low, and on pressure aqueous 


was seen to escape from the wound at 11 o'clock. Conjunctivoplasty, suturing of 


the fistula and iridectomy were done. Examination of the excised iris tissue showed 


epithelization of the anterior chamber. Tension remained about 12 mm. of mercury 
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(Schigtz) ; there was no evidence of filtration, and in July 18 a series of roentgen 
treatments were given because of increased epithelization. Bullous keratitis 
developed, and vision is now 3/200. 


Comment.—-This case is presented to show the necessity of early 
diagnosis and prompt treatment. Failure to recognize the initial 
symptoms led to this unsatisfactory result. 


Case 5.—Mr, E. O., aged 55, had a preliminary iridectomy performed on his 
right eye in December 1928 and an extracapsular cataract extraction in February 
1929. A large postoperative hyphemia gradually absorbed, and vision of 20/20 — 
was obtained. In April 1929 the patient complained of tearing and failing vision 
Tension was too low to register; there was slight pitting edema at the limbus 
superiorly, and leakage of aqueous occurred through this fistulous tract. Two 
attempts to cover the fistula with a conjunctival flap were unsuccessful, and on 
May 16, 1929 Dr. John M. Wheeler performed a conjunctivoplasty combined with 
suturing of the fistula. The tension rose to 17 mm. of mercury (Schigtz); vision 
improved to 20/15— 2, und the eye has remained in this condition. 

Case 6.-—-Mr. C. L., aged 68, had an iridencleisis performed on his right eye 
for chronic wide angle glaucoma on September 1943. A shallow anterior chamber 
and choroidal detachment persisted for six weeks. Then the eye became quiet, 
tension was normal and the preoperative vision of 15/200 was unchanged. Six 
months later vision became more blurred. Examination showed a large thin cystoid 
cicatrix above the scar, tension of 12 mm. of mercury (Schigtz) and no demon- 
strable leakage of aqueous. Conjunctivoplasty with suturing of the fistula found 
at the time of operation was done. Tension rose to 34 mm. of mercury (Schigtz) 
but was easily controlled by installation of 2 per cent pilocarpine hydrochloride 
three times a day. Since May 1944 tension has remained normal, but visual acuity 
has decreased to 3/200. 

Case 7.-—Mrs. D. D., aged 66, had a trephination with peripheral iridectomy 
performed on her left eye for chronic wide angle glaucoma in May 1942. Ten 
months later she complained of tearing, but examination showed a quiet eye with 
tension of 19 mm. of mercury (Schigtz). In April 1945 she again complained of 
tearing and of blurred vision. Examination revealed no change in visual acuity; 
ocular tension was 10 mm. of mercury (Schig¢tz); there was mild circumcorneal 
injection; the anterior chamber was shallow, and leakage of aqueous from the 
filtering cicatrix could be demonstrated with fluorescein. Conjunctivoplasty with 
suturing of the wound was done. Tension rose to 53 mm. of mercury (Schigtz) 
but was controlled with 2 per cent pilocarpine hydrochloride, instilled three times 
a day. The patient was not seen again until November 1948 (in the interim she 
had had an iris inclusion operation, a cataract extraction and cyclodialysis else- 
where on the left eye), at which time she was using furfury! trimethylammonium 
iodide (furmethide®) four times a day and physostigmine ointment each night. 
Tension was 20 mm. of mercury (Schigtz); corrected vision was 20/40; the 
anterior chamber contained vitreous; the iris pillars were incarcerated, and the 
optic disk and visual fields were unchanged. 

Case 8—Mr. G. W., aged 50, had a trephination with peripheral iridectomy 
performed on each eye for chronic wide angle glaucoma in November 1939. The 
anterior chamber of the left eye did not reform for fourteen days. In April 1945 
the patient complained of pain in the left eye. Examination showed mild conjunc- 
tival injection; vision was 20/15—; tension was 6 mm. of mercury (Schigtz), 
and there was a filtering cicatrix with a very thin covering of conjunctiva. Silver 
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nitrate, | per cent, was applied to the cicatrix vw eye became white; there was 
no evidence of leakage of acuecs } take was too low to register on the 
tonometer. On May 9. 1945 ; ! with suturing of the fistula dis 
closed at operation was performed nsiot ame 15 mm 
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pillars were incarcerated in the cataract section; there was a large filtering cicatrix 
with a thin conjunctival covering above the superior limbus, but no leakage of 
aqueous was demonstrable. Conjunctivoplasty was performed on Dec. 10, 1947. 
\ fistula found beneath the conjunctiva in the area of the old cataract section was 
sutured. Tension rose to normal; vision is now 20/25, and there has been no 
recurrence of the cicatrix. 

Case 13-—Mrs. J. N., aged 62, had an intracapsular cataract extraction with 
peripheral iridectomy performed on her left eye in May 1947. The pupil was 
updrawn at the first dressing, and a smal! subconjunctival prolapse of the iris was 
present in the wound at 1 o'clock on the eighth day. A cystoid cicatrix developed 
in the area of the prolapsed iris; vision was 20/40, and the patient could read the 
smallest print. In February 1948 she returned, complaining of tearing and difficulty 
m reading. Vision was 20/70, and she read Jaeger type 9 with difficulty. Tension 
was low; the anterior chamber and fundus were normal. In the area of the cystoid 


$9 


scar at l2 o'clock a leaking fistula was demonstrated with fluorescein. Conjunctivo- 
plasty with suturing of the fistula and complete iridectomy of the prolapsed iris 
were done. Tension is normal; vision is 20/40, and there has been no recurrence 
of the 


cystord cicatrix 
Case 14 


of tearing and aching of the left eye. She gave a history of intracapsular cataract 


Mrs, N. T., aged 72, was first seen in December 1948, complaining 


extraction with complete iridectomy on May 1948. Examination showed corrected 
vision of 20/20, tension of 10 mm. of mercury (Schiptz), a deep anterior chamber 
am! mearceration of the temporal pillar of the iris in the wound. A cystoid cicatrix, 


5 ty 3 mm., was present between 11 and 12 o'clock at the limbus, and through this 


in opening im the wound could be seen. Genioscopy showed that the synechias 
were present only at the edges of the pillar and the’ iris saimp. Conjunctivoplasty 
with suturing was done on Dec. 15, 1948. When last seen, two months after 
operation, the patient was comfortable; vision was 20/20: tension was 15 mm. of 


mereury (Schietz), and the conjunctiva at the upper limbus was flat and the 
wound firmly closed. 


Case 15.—Mrs. C. W., aged 64, was first seen in January 1949, with the com- 
laint of tearing, blurred vision and some intermittent photophobia. She gave a 


history of intracapsular cataract extraction with complete iridectomy on the left 
eye, in May 1948 Examination showed vision of 20/25—, low tension, and 
mearceration of the iris pillars. A large filtering cicatrix extended from 12 to 2 
o'clock, where the edges of the cataract section were in poor apposition and were 
lined with iris tissue. Vitreous filled most of the anterior chamber but was not in 
contact with the cornea. Leakage of aqueous was demonstrated with fluorescein, 


atter which the vitreous was seen in apposition with the posterior surface of the 
cornea. Conjunctivoplasty with suturing of the fistula was done. The patient is 
now comfortable; tension and vision are normal, and there has been no recurrence 
of the filtering cicatrix. 


RESULTS 

The surgical procedure described has been used in 15 cases. In 
| of them the original operation was an iridencleisis; in 2, a trephining, 
and in 12, a cataract extraction. Analysis of the results obtained shows 
that in 13 cases the fistula was closed and useful vision restored. In 


1] instance a cystoid scar persisted and eighteen months later fistuli- 
zation recurred. A second conjunctivoplasty with suturing resulted in 
firm closure, with obliteration of the filtering cicatrix. In 2 other 
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cases satisiactory closure of the fistula was affected but the vision 
gradually failed. In | of them coexisting epithelization of the anterior 
chamber was responsible for the visual loss, while in the other case, 
one of advanced glaucoma, vision continued to deteriorate in spite of 
restoration of normal ocular tension. In 5 instances the operation 
was followed by glaucoma. In 2 of these 5 cases the rise in ocular 
tension was evidently transitory, because after use of miotics for a 
few days the ocular tension became normal and has remained so without 
medication. In 2 other cases the ocular tension has been controlled 
by the continued use of moitics, while in | case it has been normalized 
by a second operation for glaucoma (the original procedure was a 
trephining) performed elsewhere two years after the closure of the 
fistula. 
SUMMARY 


The signs and symptoms of slow or intermittent leakage of aqueous 
are characteristic. Lacrimation, blurred vision and hypotony, all of 
which may be intermittent, are most suggestive of fistulization, even 
though the anterior chamber is normal in depth. Since the fluorescein 
test does not always demonstrate leakage of aqueous, repeated exami 


nations may be necessary to establish the diagnosis. Prompt treat 


ment affects a cure. In our hands, the method of choice has been 
a combination of cauterizing the opening, suturing its edges and 
covering it with a conjunctival flap 
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TREATMENT OF RETINITIS PIGMENTOSA WITH COD LIVER 
OIL INJECTIONS AND PLACENTAL IMPLANTATION 


SAMUEL L. SALTZMAN, M.D. 


Assistant Professor of Ophthaimelegy, New York Medico! College 
AnD 


CHARLES HAIG, Ph.D. 


Associate Professor of Physiology ond Biochemistry, New York Medical College 
NEW YORK 


HE UNSATISFACTORY status of the current treatment of 

retinitis pigmentosa is too well known to need emphasis ; hence any 
treatment reliably reported to be effective is worthy of investigation. 
It is the purpose of the present study to evaluate the treatment with cod 
liver oil and placental implantations which was reported by Filatov and 
his co-workers * to be highly successful. A brief survey of the literature 
follows. For a more complete history, the reader is referred to the 
valuable papers of Gordon.’ 

The theory that the disease is dependent on choroidal sclerosis and 
attenuation of the retinal arteries has led to various attempts at vaso- 
dilation. Duke-Elder* summarized the host of experiments in this 
direction by stating that, “while their practice frequently leads to some 
transient improvement, doubtless owing to the increased circulation and 

Dr. M. A. Greenwood, resident in ophthalmology at Seaview Hospital, 
assisted in preparing the bibliography 

4 preliminary account of this study was presented to the American Society 
of Zoologists in December 1946 (Anat. Rec. 96:23, 1946) and to the American 
Physiological Society in March 1947 (Federation Proc. 6:119, 1947) 

This investigation was made with the assistance of a grant from the Com- 
mittee on Therapeutic Research, Council on Pharmacy and Chemistry, of the 
American Medical Association. The American-Soviet Medical Society and 
several private contributors supplied additional funds. 

1. (a) Filatov, V. P.: Tissue Therapy in Ophthalmology, Am. Rev. Soviet 
Med. 2:53, 1944: (b) Retinitis Pigmentosa, ibid. 3:395, 1946; (c) Implantation 
of Preserved Placenta in Retinitis Pigmentosa, ibid. 3:397, 1946. (d) Filatov, 
V. P.. and Verbitska, V. A.: Treatment of Retinitis Pigmentosa with Intra- 
muscular Injections, ibid. 3:388, 1946; (¢) Implantation of Preserved Liver in 
Retinitis Pigmentosa, ibid. 3:398, 1946. 

2. Gordon, D. M.: (a) Treatment of Retinitis Pigmentosa with Special 
Reference to the Filatov Method, Am. J. Ophth, 30:565, 1947; (b) Experimenta! 
Treatment of Retinitis Pigmentosa, Tr. Am. Acad. Ophth. 52:191, 1948. 


3. Duke-Elder, W. S Text-Book of Ophthalmology, St. Louis, C. V 
Mosby Company, 1947, vol. 3, p. 2781. 
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metabolic activity excited in the eye, the ultimate results have been 


disappomting.” Bird, using amyl nitrite, noted improvement in 5 of 


13 cases. When amyl nitrite was used in conjunction with liver extract, 
improvement resulted m 2 of 5 cases. He stated the belief that here, as 
with other cases im which ovarian and testicular extract was used 
dominant-inherited retinitis pigmentosa was milder and more easily 
influenced than the recessive type. Brown,* using retrobulbar injections 
of atropine to secure increased circulation to the chorocapillaris, noted 
improvement in 2 of 6 cases. He injected 1 cc. of a 1: 1,000 dilution of 
atropine sulfate into the muscle cone twice a week 


The apparent, partial success with transient dilatation by drugs was 


logically followed by attempts at permanent dilatation of the retinal and 
choroidal vessels by section of the sympathetic nerve supply Many 
papers on this method have appeared in the last twenty vears, of which 
the following authors may be mentioned. Meighan * reported only slight 


improvement after unilateral extirpation of the superior and middle 
cervical ganglions on one side in a man aged 20. Campbell,’ after 
unilateral cervical ganglionectomy on a woman aged 24, found a post 
treatment gain in the upper half of the visual fields. MacDonald and 
McKenzie * reported 4 cases. In 1 case the sympathetic trunk was 
divided below the second thoracic ganglion, while in the other 3 cases 
the stellate ganglion and the intervening portion of the sympathetic trunk 
were removed in addition. They noted only slight improvement in 2 of 
the 4 cases and stated the belief that results were better when the operation 
was performed earlier Kerr * noted improvement im 3 of 8 cases follow 
ing removal of both superior cervical ganglions and all of their branches 
In the 3 cases with improvement vision was only moderately impaired 
prior to operation, while in the 4 cases without improvement the disease 
was mm an advanced stage. Kerr concluded that superior cervical 
sympathectomy gives the only chance for improvement in retinitis pi 
mentosa, provided that the pathologic process has not advanced so far 


as to reduce vision below one tenth of normal Also, those cases in 


4. Bird, 1 Therapeutic Experiments in Cases of Retinitis Pigmentosa, Frit 
Ophth. 28: 332, 1939 
5. Brown, W. M Treatment of Retinitis Pigmentosa with Retrobulha: 
Injections of Atropine Sulfate, Arch. Ophth. 28:819 (May) 1941 

6. Meighan, S. S.: Treatment of Retinitis Pigmentosa by Cervical Sympathe: 
tomy: Preliminary Report of a Case, Tr. Ophth. Soc. U. Kingdom §4:124, 1931 


7. Campbell, G Sympathectomy in a Case of Retinitis Pigmentosa. Canad 
M.A. J}. 26:674, 1932 
& MacDonald, A. E.. and McKenzie, K. G Sympathectomy for Retinitis 


Pigmentosa, Arch Ophth (March) 1935 


9 Kerr, HH Surgical Treatment of Retinitis Pigmentosa, Am. J. Surg. 
1935 
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which migration of pigment is limited to the periphery of the fundus are 
the most satisfactory for surgical treatment, the operation being contra 
indicated in cases in which central vision is reduced to less than 10 


per cent of normal and in which fields occupy a circle with a radius of 
less than 10 degrees. Walsh and Sloan ‘® found only slight benefit in 


1 of 3 cases after sympathectomy. De Takats and Gifford ** were even 


more pessimistic. They performed 11 operations on 6 patients (4 


cervicodorsal and 7 superior cervical ganglionectomies), and did not 


find an increase in visual acuity or in the visual fields in a single case 


Caeiro,’? using complete excision of the stellate ganglion in 13 cases, 


found greatly increased fields and visual acuity in 4 and increases in 


fields and/or acuity in 4 cases 


Use of extracts of the endocrine glands in the treatment of retinitis 


pigmentosa have also had many advocates. Bird * used testicular extract 


(Glandubolin) and noted improvement in 1 case. He based his treat- 


ment in part on the conclusion of Wibaut ‘* that the female sex glands 


exert a certain resistance to retinitis pigmentosa, since this disease 1s 


much more frequent in males and occurs in a milder form in females 


The fact that vitamin deficiency, particularly of vitamin A, is fre- 


quently followed by night blindness, has led to the association of pig 


mentary degeneration with deficiency disease. Babel ** produced experi- 


mental pigmentary degeneration in the rabbit by injecting sodium iodate. 


He found that administration of synethic a-tocopherol in sufhcient 


quantity has an effect against sodium iodate intoxication more marked 


on the pigmentary epithelium than on the neural elements of the retina 


Once the toxic process has been initiated, however, vitamin FE has no 


action. Josephson and Freiberger,’* giving carotene having a vitamin A 
potency of 30,000 to 60,000 U. S. P. units by intramuscular injection, 


found improvement after one week in cases of early disease and none in 


cases of the more advanced stage. Finding that retinitis-pigmentosa- 


like lesions developed in pups fed a diet low in vitamin D and calcium, 


10. Walsh, F. B., and Sloan, L.: Results of Cervical Sympathectomy in 
Pigmentary Degeneration of the Retina, Arch. Ophth. 20:311 (Aug.) 1938 


11. de Takats, G., and Gifford, S. R.: Cervical Sympathectomy in Retinitis 
Pigmentosa, Arch. Ophth. 14:441 (Sept.) 1935 

12. Caeiro, J. A.: Results of Stellectomy in Treatment of Pigmentary Retinitis, 
Arch. Ophth. 19:378 (March) 1938. : 

13. Wibaut, F.: Use of the Female Hormone in Treatment of Retinitis Pig- 
mentosa, Deutsche med. Wehnschr. §7:1939, 1931 

14. Babel, J.: L’action de la vitamin E sur la rétinite pigmentaire expérimentale 
du lapin, Ophthalmologica 107: 102, 1944. 

15. Josephson, E. M., and Freiberger, M.: Carotene Therapy of Retinitis 
Pigmentosa, Nature, London 189:155, 1937. 
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Knapp “* treated 9 patients with at least 60 drops of activated ergosterol 
(viosterol) daily, plus at least 1 Gm. of available calcium. He con- 
cluded that there was a decided improvement in night vision after 
seven weeks, with changes in the disk toward normal in 5 cases and 
increased width of arterioles in 3 cases 

In the last ten years Filatov and his co-workers * have published a 
series of papers embodying the concept of “tissue therapy.” Briefly, the 
theory holds that when tissue has been removed from the body under 
aseptic conditions and allowed to stand six to seven days at 2 C. certain 
disintegration products are released. These substances act as stimulants 
when the tissue is implanted or its extracts are injected. The action is 
not organ specific 

In an early paper in English, Filatov * stated that a total of 112 
patients with retinitis pigmentosa were given tissue therapy and that 
some improvement in visual acuity, visual fields or dark adaptation was 
noted even in those with the most advanced disease. This improvement 
was said to be lasting, especially when treatment was repeated. Placental 
grafts, skin grafts, implantation of liver and choroid and injections of 
cod liver oil or aloe were used. Later, with Verbitska, Filatov “ reported 
12 cases in which intramuscular injection of cod liver oil was given. He 
found that these injections produced rapid improvement, effects being 
noted in some instances after one to two injections. Even severe 
chronic forms of the disease were affected. It is Filatov’s belief that the 
cod liver oil acted not only through its vitamins but through other 
by-products of the liver 

In another paper,’® a report was made on 60 patients treated with 
cod liver oil, Of these, 52 showed improvement subjectively and during 
the functional examination. The majority showed improvement aiter 
four to ten injections of 0.5 cc. each. In the same paper, implantation of 
placenta and liver is discussed. Of 22 placental implants under the 
conjunctiva, 22 were successful. Of 6 implantations of placenta under 
the skin, none was successful. Of 5 implantations of preserved liver 
under the skin, 4 were successful 

In two final papers, Filatov ‘* * discussed implantation of placenta 
and liver. In 3 cases with subcutaneous placental implantation as well 
as in 2 cases with preserved liver implants, he noted encouraging, 
though modest, improvement and cautioned that further observation 


was necessary to evaluation of the treatment. Filatov '” concluded: 


Treatment by implantation of preserved tissues and by intramuscular injection of 


tor ret 


igmentosa. It does not lead to cure but aids the handicapped by restoring worl 


Knapp, A. A Night Blindness 
Experimental Pr metho f Retinitis Pigmentosa and Its Trea n Humans 
with Vitamin U.S. Nav M. Bull. €8:373, 1943 
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Gordon ® treated 128 patients by the Filatov methods. Thirty- 
four showed some increase in visual acuity in at least one eye. Six 
patients showed definite improvement in light sensitivity, i. ¢., 0.7 to 2.0 
log units. Two others showed temporary improvement of 0.5 log unit, 
the retinal sensitivities returning to the pretreatment values within three 
months. 


Gordon's studies of the visual fields of his patients were inconclusive, 
some eyes showing decreases in the scotomas, others showing question- 
able enlargements and still others showing some decrease in field. His 
were in visual acuity, and not in the more 


most striking “improvements’ 
important visual fields 


EXPERIMENTAL INVESTIGATION 


We studied 47 patients with retinitis pigmentosa and 2 with retinitis punctata 
albescens, using the “tissue therapy” methods of Filatov and his co-workers. We 
endeavored to repeat their work as closely as possible, following the translations 
given in the American Review of Soviet Medicine. 

The 49 patients were divided for convenience into two groups, 22 patients 
receiving injections of cod liver oil only and 27 patients receiving injections of 
cod liver oil and placental implants. Forty of the 49 patients received a preliminary 
treatment of three to eight injections of peanut oil U. S. P., as indicated in tables 
1 and 2 The injections were given intramuscularly every three to five days, 
starting with 0.5 cc. and changing to 1 ce. for the final injections hese injections 
had a twofold purpose: (1) to reveal thnse patients who might react severely 
to intramuscular injections, and (2) to see whether there would be any change 
in light sensitivity of the retina after the injection of peanut oil alone 

The cod liver oil '* was sterilized in a boiling water bath for fifteen minutes for 
three successive days. It was then poured into ampules and heated to 60 to 70 C 
for two hours daily for three days After intramuscular injection with the usual 
aseptic precautions, the site was massaged for at least two minutes, The initial 
dose was always 0.5 cc. and was increased in amounts of 0.5 cc. up to 2 ce. over 
the period of injection. Injections were spaced from three to five days apart 

The placenta used was preserved material. A small fragment was placed in 
a subcutaneous pocket under aseptic precautions. Sites chosen for implantation 
were those which would incovenience the patient least. Separate implantations were 
spaced from four weeks to five months apart 


METHODS OF EVALUATION OF TREATMENT 


Che results of injection of cod liver oil and placental implantation were checked 
by four criteria, applied before and after treatment: measurements of (1) light 
sensitivity of the retina, (2) visual acuity and (3) visual fields and notations of 
(4) the patient’s comments on his ability to see. 

Light Sensitivity.—Tests of visual acuity and visual fields, made with standard 
office equipment by the usual methods, need no description. Measurements of 


17. Furnished in sterile form by courtesy of Wyeth, Inc., Philadelphia. The 
vitamin A potency was 1,000 U. S. P. units per gram, and the vitamin D potency, 
100 U.S. P. units per gram 
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Pigmentosa Receiwing Injections of Cod Liver Oil 


Largest Changes in 
Post- Treatment 


Sensitivity, 
Treatment Log Units Comment 
7 injections of peanut oil R+01,-06 Consanguinity; hemophilia? Pain, redpess, swelling of left 
injections of cod liver oi L +02, arm after injection of cod liver olf 
T injections of peanut of! R +0.1,—01 No consanguinity; patient says that he and mother are 
injections of cod liver of) L tleeders 
3 injections of peanut ofl R +06 No consanguinity; mother’s uncle has retinitis pigmentosa 
8 injections of cod liver olf L +09 
3 Injections of peanut o1! Sensitivity for right eye No consanguinity; paternal grandmother, one brother of 
90 injections of cod Uver oi! could pot be measured father and an obler sister have retinitis pigmentosa; poor 
L +04,-04 hearing for four years; large number of pigmented moles 
and warts on body; left arm painful, red and swollen after 
injection of cod liver off 
8 injections of peanut ol! R +04 No consanguinity 


2 injections of cod liver of] 


8 injections of peanut oll RB +0.1,—02 No consanguinity; younger brother has retinitis pigmentossa 
30 injections of cod liver oll .2, - 


6 injections of peanut oil No consanguinity; severe ewelling of left arm efter 18th 
26 injections of cod liver ol! injection 


31 injections of cod liver ol! No consanguinity; night biindness in family for several gen 


erations, retinitis punctata albeseens 
6 injections of peanut olf (ourse of treatment not completed 
10 injections of cod liver oi! 


++ 

eo 


3 injections of peanut oi! No consanguinity; patient deaf-mute since birth 
27 injections of cod liver ol! 


7 injections of peanut ofl R +03,-0.1 No consanguinity, hearing diminished 

2% injections of cod liver oil L -03 

4 injections of peanut ol! R +0.1,-01 Father and mother firet cousins: sister hes retinitie pig- 
30 injections of cod liver oll L +01,—01 mentosa 

80 injections of cod liver oll No consanguinity 


5 Injections of peanut ofl 
injections of cod liver oil 


Two sisters have “eye trouble”; no consanguinity 


+ 


$ injections of peanut oi! R +0.,-02 Parents firet cousins; second child has retinitis pigmentosa 

80 injections of cod liver oll L +02, —0.1 and congenital cataracts; one brother and one sister bave 
retinitis pigmentosa 

12 Injections of cod liver oil Subjective improvement; more sesurance;, patient does not 
hump into objects as before treatment 


3 injections of cod liver ol! R +04,-—03 Feb.7 Patient subjectively better; gete around better at night; is 
L +046,—0.T Sept. &, 1008 Cisturbed by bright lights 
90 Injections of cod liver oll R +04,—08 Feb. 7- Ne change 


Oct. 9, 1048 


90 injections of cod liver of! Typical retinitis pigmentosa, sesociated with involvement of 
central nervous system and mecular involvement, vertical 
hystaginus 


injections of peanut ofl R+01,-—0.1 Nov. 4 

15 injections of cod liver ofl L +0.1,-01 b 

injections of peanut off R+01,—0.1 Aug. & 

15 Injections of cod liver ol) L +0.1,—0.1 Oct. 

4 injections of peanut oi! R+01,—0.1 Oct. 14 No consanguinity; patient reacted to cod liver of] injections 
6 injections of cod liver oi! L Nov. 1966 with severe pain in buttock and unable to continue treatment 
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Cod Liver Ou and Placental Implants 


Treatment 
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retinal sensitivity, however, being in the developmental! stage, require specification.'* 
The apparatus and conditions, although not the basic prim iples, necessarily differ 
among the several laboratories ( Hecht, Haig and Wald **; Crozier and Holway * 
Sloan *'; Mandelbaum **; Haig and Haig **) engaged in developing the technic 

A modified Hecht-Shlaer ** dark adaptometer was employed having a fixation 
light tract and rider especially designed for rapid changes in the direction of 
fixation. The stimulus beam subtended 2 degrees of visual angle, and the duration 
of each test flash was 0.2 second. For most of the measurements a monochromati 
yellow filter (Eastman Wratten no. 73) was used: this cut out all blue and violet 
light below the wavelength of 555 millimicrons, thus avoiding differential absorption 
“4 the shorter wavelengths by the yellow macular pigment. This source of error in 
comparing the functior f one region of the retina with that of another was dis 
cussed by Wald ami by Haig and Haig 


After a half-hour in complete darkness, the patient was instructed to fixate on 


the dim fixation light and to respond by saying “yes” when the test flash was 
seen [he mtensity was varied in acccordance with these responses, amd the 
intensity which was seen nine tomes out of ten was taken as the threshold The 


threshold was expressed in brightness units, or lamberts (1 lambert equals 1 lume: 


per “quare « rete the sensitivity heing the reciprocal the threshold The 
use of logarithms compresses the enormous range involved into manageable magni 
timte Daily, weekly or monthly variations rarely exceed 063 log unit In general 
4 Variation of 0 og unt may be regarded as significant, as it is highly unprobable 
that such a change i attributable to an error hb measurer nt In evaluation of 
the effect of treatment on retinal sensitivity changes un log sensitivity { 0.5 log 
mit or greater at any single locus, « g, 2 or 10 degrees. were nsidered 
significant 

Measurements of sensitivity were at the center and im the horizontal 
mervian as far inte the periphery as wually at the following nm bot! 


wre ittle turther wx 


decrease 


these 


Filatow aml assortates However, their manne reporting hehe 


ersitivity the densest neutral tint filter thre ugl 
; which the patient uld barely see a constant light source, no attempt being made 
direction or size of stimulus 
: 19. Hecht, S.: Haig, ¢ amd Wald, G Dark Adaptation of Retinal Fields 
; { Different Size and Location, J. Gen. Physiol. 19:321, 1935 


1 Crozer, W | amd Holway, H The Theory and Mea ement of Vi 


Measurements, |. Gen. Physiol. 2@:34!1. 1939 


21. Sloan, L. I Instruments and Technics for the Clinical Testing of Light 
Sense, Arch Ophth. 88:233 Tune 1929 

22. Mandetbaum, Dark Adaptation, Arch. Ophth. 26:203 (Aug.) 1941! 

23. Haig, and Haig, EF. M Retinal Sensnistty Contours Abstracts of 


Communications, 17th International Physiological Congress. Oxford. 1947. 9 233 


24. Hecht, S. and Shlaer, S An Adaptometer for Measuring Human Dark 
Adaptation, |. Optic Soe. America 28:269, 1938 

25. Wald. G Human Vision and the Spectrum. Science 101:4653, 1945 

26. Crozier and Holway.” Haig and Haig Hecht. Haig and Wald.** 


thee vea 4 | 14 and 18 degree ally t ty rises 
sharply trom 2 to 6 degrees, beyond which thu = |; 
evere retinitis pigmentosa there is a steady HEE in sensitivity from 2 degrees 
18 We were nable ¢ discover how WHF measurements we marie by 
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out as far as measurements can be made.** For the 20 normal subjects used in 
the present study, the spread of the data was | log unit. We may thus define 
as normal all values within 0.5 log unit (or 32 per cent) of the average normal 

Visual Acwity.—Some patients received a change of glasses during the treatment, 
the new refraction differing from the original glasses at the start of the treatment 
This may account in certain cases for part of the increase in visual acuity found 
after treatment. In the majority of such cases, however, an accurate appraisal of 
the visual acuity can be made by comparing the uncorrected vision before and 
alter treatment 

Visual Fields—Measurements of visual fields often presented great difficulty. 
This was caused in part by lack of cooperation of certain patients, and in part by 
the difficulty involved in charting minute fields with precision 

Patients’ Comments.—Comments of the patients indicated improvement in a 
certain number of cases, but one may not judge success by subjective criteria 
which have no objective substantiation in visual acuity, visual fields or light 
sensitivity 

RESULTS 


Responses to Injection of Cod Liver Ou.—Twenty-two patients 
received injections of cod liver oil only. The number of injections 
varied from ten to thirty-one, the majority of the patients receiving 
thirty injections. The results are summarized in table 1. Improvement 
in visual acuity was negligible. A few patients showed slight increases 
in visual acuity in one or both eyes after treatment, but, except in 1 case 
(case 44), the improvement was easily within the range of variation 


found on different days in the same patient. The majority of patients 
showed either no improvement or a decrease in visual acuity, 


Visual fields likewise showed little gain in most cases, with the 
exception of those in case 43. Considering the variation in fields which 
can be obtained from day to day in the same patient even with the most 
painstaking care, there was no significant advance in any of the other 
cases 

\ few statements by the patients are noted, such as, “I see better” or 
“T am less disturbed by bright lights”; but as these statements were not 
supported by the objective findings to any appreciable extent, their value 
is doubtful. 

Responses to Injections of Cod Liver Oil and Placental Implantation. 

-Twenty-seven patients, comprising this group, received from twenty- 
two to sixty-three injections of cod liver oil and from one to four separate 
implants. The results are given in table 2 
As with the group receiving cod liver oil, increases in visual acuity 
were negligible and easily within the range of daily variation. In no 
27. (a) Haig, C.; Haig, E. M., and Saltzman, S. L.: Brightness Threshold 
Contours in Retinitis Pigmentosa, Anat. Rec. 96:23, 1946. (b) Haig, C., and 
Saltzman, S. L.: Sensitivity Contours in Retinitis Pigmentosa: I. Sensitivity to 
White Light, Federation Proc. 6:119, 1947. (c) Mandelbaum.** (d) Sloan?! 
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single case was there a significant binocular increase in acuity There 
were some decreases in visual acuity. The fields likewise showed no sig 
micant improvement im any single case. A number of the fields showed 


sgnificant losses as compared with the pretreatment findings 


There was subjective improvement in a tew patients, such as 15 


21, 283 and 3O: but. as with the patients receiving cod liver oil, this 
mmprovement 1s not substantiated by the objective findings 

Changes im Light Sensitwity in Response to Either Method of Treat 
nent rhirty-two patients were tested before and after treatment, as 
exhibited in tables | and 2. Twenty patients showed no significant 
imcreases or decreases in sensitivity ight patients (25 per cent) 
showed significant decreases in sensitivity at one or more loci in one or 
hoth eves. Six patients (19 per cent) showed significant increases in 
sensitivity at one or more loc: im one or both eves However, 2 of these 
patients 14 and 44. also had significant decreases in sensitr 
satne eve 

For all of the measurements of light sensitvitv the average maximun 
positive dyviation (umprovement) i equal to the average maximum 
negative deviation (regression), viz., 0.3 log unit Indeed, for most 
patients the measurements were mainly remarkable for their great 
constancy 

COMMENT 


in the whole, the results of treatment are essentially without sig 
nificance, as it 1s well established that variations in visual functions 
sumiar to those which we observed can be obtained with no treatment 
whatever. It is especially significant that the percentage of decreases in 
retinal sensitivity 1s greater than the percentage of increases I he 
visual acuity and visual held responses are equally equivocal Sucl 
results with 49 patients do not seem to justify extension of the series 


to a larger number of patients 


SUMMARY AND CONCLUSIONS 
Forty-seven patients with retinitis pigmentosa and 2 patients with 


retinitis punctata albescens were treated with intramuscular injections of 


ol hver oi and intramuscular injections of cod liver oil plus subcuta 


neous and subconjunctival placental implants, according to the methods 


of Filatov and his co-workers. No significant lasting improvement was 


observed im visual acuity, visual fields or light sensitivity. 
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USE OF PARAAMINOSALICYLIC ACID ALONE OR IN 
ASSOCIATION WITH STREPTOMYCIN IN 
OCULAR TUBERCULOSIS 
Experimental and Clinical Investigotions 


G. B. BIETTI, MD. 
Protesser of Ophthalmology, University of Pavie 
PAVIA, ITALY 


cy THE substances recently proposed for the chemotherapy of 
of tuberculosis, only sulfones and streptomycin have received 
attention from ophthalmologists, while information is still lacking on 
the most recent discovery in this field, paraaminosalicylic acid, already 


recognized as valuable in treatment of extraocular tuberculosis. The 


Tb 1/698 of Domagk {a thiosemicarbazone preparation) and the 


“asiaticoside” (derived by Boiteau from the plant Hydrocotyle 
asiatica) are still awaiting a more complete trial of their antituberculosis 
properties.’ 

It would take too much space to report here what has already been 
done with sulfones and streptomycin in experimental ocular tuberculosis, 
and it seems hardly necessary to recall the outstanding contributions 
published in the United States by Steenken and his associates, and in 
particular by Alan Woods and his collaborators. 

They proved that sulfones (promin® | N, N’-didextrose sulfonate, 
the sodium salt of p,p’-diaminodiphenyl sulfone}) and promizole* 
exert a definite deterrent 
action on the course of experimental ocular tuberculosis, especially evi- 
dent in immune-allergic rabbits, as is the case with streptomycin. The 
effect of the combined treatment with the two drugs (streptomycin and 
sulfones) is somewhat greater than would be expected from a mere 
summation of the two substances. No sterilization of the tuberculous 
ocular tissues was attained, however, and only a clinical inactivation 
occurred. These results are in agreement with those previously 
obtained with streptomycin by Grigniolo, in my clinic, and by Missiroli 
and Monbrun and their co-workers. 

Read at the Fighty-Fifth Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Va., June 1949 

1. Some experimental investigations carried out later by me with Th J /698 
show that this drug also has a pronounced bacteriostatic effect on ocular tubercu- 
losis, even more marked than paraaminosalicylic acid and streptomycin; it is 
however, more toxic. 
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Much less known and less happy are the results of the clinical 
use Of sulfones and of streptomycin (alone or associated) in cases of 
ocular tuberculosis. From my own « xperience, and from the data 


which | have collected from several European ophthalmologists on 


about 150 cases of ocular tuberculosis. it appears that sulfones are 


slight value, while better results are obtained with strep 


tomyem, alone or in association with the sulfones Streptomycin is 
especially effective in cases of tuberculosis of the conjunctiva and of 


nuhary tuberculous nod 


tiles of the choroid. On the contrary. variable 


results were obtamed cases of the other uveal torms of the disease 


The drug was often ineffective im treatment of periphiebitis retinae 


(ne is compelled, therefore, to conclude that the t erapeutic problem 
of ocular tuberculosis could hardly be considered as fully solved 


Moreover, some toxic effects appear, and some physicians are reluc 


tant to give streptomycin for localized lesions lest there should develop 
a resistance in the tubercle bacilli, which would preclude the successful 


use of the drug im the future 


(on the contrary, the property of producing resistance in the tubercle 
bacill is not shared by paraamimosalicylic acid (2-hydroxv-4-amino 
henzoic acid the antituberculosis activity of which was discovered 
recenth by Lehmann, of Sweden. Even in dilutions of 


1. 650.000) te 000 ] 


paraamimosalicvlic acid shows a bacterio 
static activity on the tubercle bacillus, interfering with its metabolism, 
affecting the enzyme system or perhaps the deaminization of the amino 
acids 
xpermnentally unosahieylic acid reduces the mortality rate 
of tuberculos:s-infected animals and the extent of the tuberculous lesions 
mt i generally unable to prevent the onset of the cise ise Lehn in 


Y oumat Feldman and associates, McClosky and associates. and 


others ) 


l’ar sar inosalr id uw well toler ated by man when idmintstered 
orally and parenterally in large doses (10 to 15 Gm. dailv) neces 
: wiry to mamtam an adequate concentration m the blood, even if vom 
. iting and diarrhea occur. Its sodium salt, which is highly soluble. is 
emploved also locally It is still too early to draw definite conclusions 


as to the effectiveness of paraaminosalicy lic 


mm the treatment of gen 
eral climeal tuberculosis, but there is little doubt that the compound exerts 
an inhibiting action on tuberculous lesions, which regress under local 
or general treatment. The combined administration of paraamino 
lhieylie acid and streptomycin seems to give better results than when 
the drugs are given separately 

Since no reports are as yet available on the activity of para- 


aminosalicvlic acid on ocular tuberculosis, I was interested in investi 
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gations on this subject. My associate, Brognoli, and | noted first 
that oral administration of paraaminosalicylic acid or injections of its 
sodium salt are followed by detectable passage of the drug into the 
aqueous of the rabbit, its rate being somewhat inferior to that of the 
blood (10 and 6.5 mg. per hundred cubic centimeters, respectively, 
one-half hour after the administration of 1 Gm. of paraaminosalicylic 
acid per kilogram of body weight).” In the secondary aqueous or in 
the inflamed eye the level of paraaminosalicylic acid is very close to that 
of the blood. lontophoresis (5 per cent solution of the sodium salt, 
with the negative pole on the eye) and, to a lesser degree, subconjunc- 
tival injections are also followed by the passage of the drug into the 
aqueous. Determination of the level of paraaminosalicylic acid in the 
body fluid was performed with the Ehrlich reagent (paradimethyl- 


a 
a= Sodium Sait 
D= PAS Acid 


— blood 
aqueous 


“23485676902 20 Hours 24 


Fig. 1.—Concentrations of paraaminosalicylic acid in the blood and aqueous 
after oral administration of 1 Gm. of the drug per kilogram of body weight 
(rabbit). 


aminobenzoaldehyde), which gives a yellow color with paraamino- 
salicylic acid, the intensity being determined with the Pulfrich grad- 


uated photometer (filter S. 43). 


EXPERIMENTAL INVESTIGATIONS 


Investigations on the tuberculostatic properties of paraaminosalicylic 
acid in the eye were performed on guinea pigs and on rabbits. 


1. First Series—Forty guinea pigs (average weight, 350 to 400 
Gm.) were given injections into the anterior chamber of the right eye 
of 0.01 mg. of a six week old Sauton medium culture of virulent 
human tubercle bacilli. The strain was previously tested in vitro for 
its sensitivity to streptomycin and paraaminosalicyclic acid; both drugs 
proved effective. Six animals served as untreated controls; the others 
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were divided ito three groups. To the first group, of 16 guinea pigs, 
250 to 300 mg., and later (after fifteen days) 500 to 600 mg., of para- 
aminosalicylic acid were given twice a day; a second group, of 11 
animals, was given subcutaneous injections of 50 mg. of streptomycin 
divided into two daily doses, and the last group, of 7 animals, received 


101 


aqueous 


6 6 12 1S Hours a 


hig. 2.—-Concentrations of paraaminosalicy! acid in the blood and aqueous 


following intravenous injection of | Gm. of the sodium salt of the drug 1 
gram of body weight. 


ver kil 


a 


mg PAS per 100 cc 


Hours 24 


big. 3.—Concentrations of paraaminosalicylic acid in the blood and aqueous 
tollowing intramuscular injection of 1 Gm. of the sodium salt of the drug per 
kilogram of body weight (rabbit) 


paraanunosaheyhe ac! and streptomycin im the aforementioned doses. 


The treatment began twenty-four hours after the inoculation of tubercle 
baci and was continued for seventy-five days. The drugs were well 
tolerated and no toxic manifestations were recorded, except for a rather 
stationary growth curve as compared with that for the controls 
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In the untreated animals, typical tuberculosis of the iris appeared 
on the tenth to the twelfth day after inoculation, to be followed soon 
by clouding of the cornea and enlargement of the eyeball, with corneal 
perforation between the twenty-second and the twenty-fifth day 

In the guinea pigs fed paraaminosalicylic acid, the tubercles of the 
iris became evident on the nineteenth day after the infection; and, even 
if the drug did not arrest the progress of the disease, the course was 


CF CW 24 


mg PAS per WOcc 


Fig. 4.—A, concentration of paraaminosalicylic acid in the aqueous following 
iontophoresis of the cornea (rabbit) with a 5 per cent solution of the sodium 
salt of the drug. 8, concentration of paraaminosalicylic acid in the aqueous fol 
lowing subconjunctival injection of 1 cc. of a 50 per cent solution of the sodium 


salt of the drug in the rabbit 


| = 25 Gm PaS orally 


“2 4 6 12 14 20 22 Hours 30 


Fig. 5.—Blood levels of paraaminosalicylic acid in man following repeated oral 
admimstration (2.5 Gm. every six hours) 


much milder and in no instance did a corneal perforation occur during 
the period of administration of the paraaminosalicylic acid 

In the animals treated with streptomycin alone the lesion of the iris 
became evident on the twenty-first day, and the course of the disease 
in the following days was milder than in the control animals and in 
those fed paraaminosalicylic acid. The disease was generally arrested 
at the stage of formation of the iris nodules, without corneal involve- 
ment or enlargement of the bulbus. No regression of the nodules could, 
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Oays 


Fig. 6.—Graph showing the course of the tuberculous infection in guinea pigs 
treated with paraaminosalicylic acid and streptomycin (alone or associated) twenty 
four hours after inoculation of the anterior chamber 


7 


Fig. 7.—Course of tuberculosis in untreated controls (guinea pigs of figure 6) 
in the first and in the second inoculated eye. Except for the allergic reaction 
just after the inoculation of the second (left) eye, the course of the disease is 
practically identical in the two eyes 
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however, be recorded, notwithstanding the uninterrupted administra- 
tion of the antibiotic. 

In the animals treated with a combination of paraaminosalicylic 
acid and streptomycin, the onset of the disease was delayed, at least 
after the twenty-fifth day, and in 3 cases iris tubercles failed to develop 
even seventy-five days after the inoculation. The course of the dis- 
ease in this group was definitely milder than in the previous groups. 

After seventy-five days the treatment was discontinued. For about 
ten days no changes occurred in the aspect of the eye. Later the 
disease progressed also in the animals which until that moment had 


w 


terry eye 


Days 


Fig. 8.—Course of the disease in guinea pigs (fig. 6) treated with paraamino- 
salicylhe acid. In the second (left) inoculated eye, in addition to the allergic 
reaction, it is to be noted that the disease displays a milder course than that in 
the first infected (right) eye and remains nearly stationary even when the therapy 
is discontinued, while tuberculosis progresses in the first eye. 


shown apparently normal eyes. Cutaneous tests with tuberculin per- 
formed forty-five days after the appearance of the infection elicited 
responses more or less proportional to the intensity of the ocular lesions. 

2. Second Series.—-At the time of the tuberculin tests a_reinfec 
tion of the hitherto untouched (left) eye was produced with the 
same technic as that employed for the right eye. Within forty-eight 
hours the eye manifested an intense allergic reaction, more or less 
proportional to the intensity of the disease in the right eye. The reac- 
tion subsided very slowly in the succeeding days and later became 
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LATION 


LEFT EyE 


RIGHT Eye 


LEFT EYE 


Fig 10.-Course of the disease in guinea pigs (fig. 6)) treated with paraamino 


acul ard streptomycin The same pronounced than im 


am! 9. are observed 


proenomena, more 
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associated in the controls with the typical tuberculous process. The 
disease in the second eye of these highly allergic animals (untreated 
controls) was severer than in the first eve. As was expected, the 
allergic phase was unaffected by paraaminosalicylic acid and strepto- 
mycin therapy. On the contrary, these two substances, especially if 
associated, acted on the course of the disease in the second (left) 
eye better than in the first one. 

When the therapy was discontinued (seventy-five days alter the 
inoculation in the right eve and thirty days after that in the left eye) the 
disease, although it had progressed in the first eye, being incompletely 


big. 11.—-Guinea pig eyes thirty days after infection (see figure 6). A, untreated 
eye; B, eye treated with paraaminosalicylic acid; C, eye treated with streptomy - 
cin; D, eye treated with paraaminosalicylic acid and streptomycin 


controlled, had remained stationary in the second eye and cicatrization 
followed 


From these results, one may assume that after the first inocula- 
tion an mmmunoallergic condition developed, a condition which acted 


favorably on the course of the disease, enhancing the effects of para 
aminosalicylic acid and streptomycin. 
3. Third Series 


I later performed experiments on guinea pigs 
and on rabbits to discover whether paraaminosalicylic acid alone or in 
association with streptomycin was able to exert a therapeutic effect on 


the disease when already established. For that purpose 32 already 


¥ 
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ummune-allergic animals (16 guinea pigs and 16 rabbits) were used, 
according to the suggestion of Alan Woods. An infection with tubercle 
bacilli (0.01 mg.) of the same strain as that used in the previous experi- 
ments was produced in the right eye of the animals. An allergic- 
tuberculous reaction developed after twenty-four hours and rapidly sub- 


sided 


J 
Fig. 12.—Graph showing course of tuberculous infection in immune-allergic 


guinea pigs treated with paraaminosalicylic acid and streptomycin (alone or asso 
ciated) when the disease was already established 


Fig. 13.—Graph showing course of tuberculous infection in immune-allergic 
rabbits treated with paraamunosalicylic acid and with streptomycin (alone or asso 
ciated) when the disease was already established 


Iris tubercles began to appear in eleven to sixteen days. The 
animals were then divided into four groups. The first group served 
as the untreated control; the second received 1 (rabbit) to 2 (guinea 
pig) Gm. of paraaminosalicylic acid per kilogram of body weight orally 
each day ; the third was given 100 to 50 mg. of streptomycin subcutane 
ously, and to the fourth the two drugs were jointly administered. 
The treatment began on the fourteenth day in guinea pigs and on the 


eighteenth dav in rabbits 
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In the untreated animals the disease showed a severe, rapidly pro- 
gressive course, which ended in perforation of the cornea. In the 
guinea pigs fed paraaminosalicylic acid, the course of the disease was 
milder than in the untreated controls, but the drug did not prevent the 


Fig. 14.—Rabbit eyes forty days after infection (see figure 13). 4, untreated 
eye; B, eye treated with paraaminosalicylic acid (treatment begun twenty days 
after infection); C, eye treated with streptomycin; J), eye treated with strepto- 
mycin and paraaminosalicylic acid 


Fig. 15.—Corneal tuberculosis in human eye (case 1) before and after treat- 
ment with paraaminosalicylic acid. 


enlargement of the bulbus, with subsequent perforation, which occurred 
about seven to ten days later than in the controls. Similar results were 
observed in rabbits, in which, however, the disease was not so severe 
and did not reach the stage of perforation. 
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Quite similar were the results obtained in the streptomycin- 
treated group, although the drug was more effective than paraamino- 
salieyhe acid in these animals 

Undoubtedly the most brilliant results were recorded in those receiv 
ing both paraamunosalicylic acid and streptomycin ; aiter a first period of 
progression the disease was arrested; later, especially in guinea pigs, 
it regressed, evolving slowly toward cicatrization 

Comment.—-All these experiments prove that in the eye, too, para 
aminosalicylic acid exerts a tuberculostatic effect, which, unlike the 


sction of sulfones, according to Woods and Burky, is evident also in 


non-immune-allergic animals; in these animals, the substance, however 


is more effective Even if paraaminosalicylic acid (at least in the 


doses employed, which are four to eight times as high as _ those 


employed for human subjects, since the animals are more sensitive to 


tuberculosis} seems inferior to streptomycin, the association of the tw« 


drugs gives a more intense effect than their use separately Neverthe 


less, the substances did not, at least in the doses administered and in 


i 


the kind of infection produced, inhibit definitely the onset of the disease 


im the majority of animals even when preventively administered ; the 


disease, however, showed a much milder course and was arrested by the 


therapy The effects were more pronounced in immune-allergic an 


mals, im which, notwithstanding the relatively short period of treat 


ment (thirty days), the infection remained stationary or regressed 


when the therapy was discontinued [he disease progressed, on the 


contrary, in the first eye (infected when the animal was normal, not 


illergx when the therapy atter seventy-five days, was interrupted 


CLINICAI INVESTIGATIONS 


ur expermental investigations were soon followed by clinical 


trials of paraanunosalicvlic acid in treatment of human ocular tubercu 


losis.? kaghteen patients have thus far been treated by me and by several! 


ltahan ophthalmologists, who gave me personal reports on their cases 


My patients received 10 to 12 Gm. of paraaminosalicylic acid daily 
divided im tour doses) for a twenty day course, and the course was 
repeated once or more times, sometimes in association with 0.5 to 1 
(am. of streptomyem, When paraaminosalicylic acid was not well tol 
erated, its sodium salt was given, still orally or by injection. In 3 
patients rontophoresis three times a day with a 5 per cent solution of 
the sodium salt was also carried out 


The 


every six hours permits the maintenance of a blood level of 3.5 to 5 mg. 


administration of 25 to 3.5 Gm. of paraaminosalicylic acid 


2. For the criteria followed in the diagnosis of ocular tuberculosis, see Mis 


siroli, G Roll. d'ocul. 26:31, 43 and 171, 1947. Pasca, G.: ibid. 27:439. 1948 
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Patient 


i 
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ular luberculosis Treated by Paraaminosalic ylic 


Itagnosis 


Cornea! tuber 
culosis, right 


Corneal tuber 
culosis, right 


fuse severe 
uveitis, (ere 
subatrophic 
Disseminated 
chorobiitis, 

left 

Anterior uveitis 
with anterior 
chamber tubercle 
al corneal 
involvement 
Nodular iritis 
after irtdeectomy 
for pupillary 
seelusion R.; 
cataract 

Tetal uveitia, 
right 


Anterior pot 
severe uveitis, 
right 


Disseminated 
choroiditis, 
right: tuber 
eculosis of lung 


Periphiebitia re 


periphiebiti« 
Tuberculoma of 
the ciliary body 
and choroid 
(right 


Iridoevelitie with 


keratic precip! 
tates and Tyn 
dal)'s sign in the 
aqueous (left) 


Retinal periphie- 


bitie (right 


Therapy Pertormed 


Gm. PAS dally tor days; 
course repeated, jontopheoresis 
with sodium salt of PAS 

Gm. PAS dally for days 
(three courses); lontlophorest 
with sodium salt of PAS 

© Gm. of PAS dally for ™ 
days (course repeated) 


1 Gm. PAS dally for © days; 
course Tepeated, 0.59 Gm. #trep 
tomyein daily for © days 

10 Gm. PAS dally for © days 
course repeated, lontophores)« 


Gm. PAS (sodium salt, 
partly intravenously dally 
for 2% days: eourse repeated 
three times 


10 Gm. PAS dally for © days; 
coute® repeated twice; admin 
istration of roentgen rays, 
ascortic acid and caletum 
treated by Sabbadini) 


1 Gm. PAS dally for © days 
use of roentgen rays, aseorhic 
acid and calrium (therapy ir 
regular) 


© Gm. daily for 10 days; 
course Tepeated thrice (treated 
by Gandolfi) 


10 Gm. dally for 2 days, then 
5 Gm. for 2 days; after 4 
days interval course continued 
with same echerne f 
two months later 10 Gm 
daily for © days (treated hy 
Valerio) 


i 


1 Gm. PAS dally for 2 days 
courte repeated twice (treated 
by Galeazet) 


12 Gm. PAS dally for ® days, 
05 Gm. of etreptomycin dally; 
couree repeated twire 


8 Or PAS 
days 


PAS daily for 7 days 

for day* (previous un 

successful treatment with or 

ary means for months) 
(treated by Raverdino) 


10 Gm. dally for 7 days: course 
repeated but not completed 
vitamin therapy: tonto 
phoresia with PAS (treated 
by Raverdino) 

Previous ordinary treatment 
nunsueresful; PAS given orally 
net tolerated: proctoclysels of 
6 Om PAS twiee dally for 
lave 1 strept vein 

ly (treated by Raverdine 
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Acid Alone or with Streptomycin 


Results 


Cure in 2 months; vision 6/10; 
previous Uunsueewssful treat 
ment with etreptomycia 


Cure in months; vision 3/10 


Already subatrophic eye quiet 
in 2% months 


Siig¢ht improvement during 
first month of therapy; eve 
healed in 3 months 

Repit improvement during 
firet month of therapy; cure 
in 2? months, with large 
scare andl syneehiag 


Nodules disappeared after the 
second course; eye quiet 
after third course 


Vision from to 7/10; 
keratitis punctate dixap 
peared; vitreous nearly clear 

fithon later stationary 


Vision from 7/1 to 8/10; 
keratic precipitates rechuced: 
vitreous clearer, later, econ 


dition worte 


Vision from 6 to 4/10: re 
gression and pigmentation 
of fundus lesions 


Reduction of retinal hemor 
rhages; no further benefit 
from third course; drug 
badly tolerated 


Obieetive and subjective im 
provement after first course 
of PAS therapy 


(ioleal pieture unchanged 
(Previous therapy ineffective) 


from 4/10 to 8/10 


vision 10/10 


Slight improvement 


Prompt retuction of hemor 
rhages 


No Sea Age 
i 
‘ ay 
M 
tinae: chorotdo 
retinitis juxte 
macularts 
(right) eve 
4 M xudative eho 
roidoretinitis 
with slight 
signs of retina! 
: 13 Papilioretiniti« (sodium salt) for 
(right) ine Rap t a PAS 
highly allergi¢ vision 
patient 
F Superficial tr Cured; 
filtration, nodna 
lar keratitis 
(left) 
16 M 


444 ARCHIVES OF OPHTHALMOLOG}) 


per human cubic centimeters, whereas the corresponding concentra- 


tion in the aqueous is 2.5 to 4 mg. By the associated use of iontophor- 


esis higher levels can be reached. 

The results may be considered as reasonably good and as encour- 
aging the further trial of the therapy. Moreover, the general well- 
being, appetite and body weight are often improved 


CONCLUSIONS 


From the clinical and experimental data I have assembled, one may 
conclude that the combination of paraaminosalicylic acid and strepto- 
mycin undoubtedly controls, much better than the hitherto employed 
therapeutic agents, including the sulfones, experimental and clinical 
ocular tuberculosis, even if this action is often limited 

In the evaluation of the effectiveness of chemotherapy, one must 
not forget that ocular tuberculosis, especially the uveal type, is a 
complicated phenomenon, in which are present peculiar immune- 
allergic features that are practically unaffected by chemotherapy but 
that play an important part in the disease, as was clearly demonstrated 
by Alan Wood, 

In the treatment of ocular tuberculosis, am advantage is offered in 
the small number of bacilli generally present and in the possibility of 
the maintenance of high levels of the drug in the aqueous by topical appli- 
cation, allowing a more intimate contact of the drug with the very 
core of the tuberculoma. It is particularly to be remembered that the 
best results, for instance with paraaminosalicylic acid, were obtained 
in the treatment of empyema by topical application of the chemo 
therapeutic agent 

I think chemotherapy, by combining the oral administration of 
paraammosahevhe acid ind the intramuscular myection of streptomycin, 
with the addition of tontophoresis for the lesions of the anterior segment 
of the eve, should be tried in every case of active ocular tuberculosis, 
in addition to the classic means of therapy, such as tuberculin (to desen 
sitize the organism, along the lines so clearly established by Alan 
Woods), climatotherapy, administration of calctum and vitamins and 
the maintenance of good nutrition. The dose (10 to 15 Gm. of para 
aminosalicylic acid and 0.5 to | Gm. of streptomycin given daily in three 
week courses, to be repeated once or more times) is intended to main- 
tain a sufficient concentration of the drugs in the eye; thus, serious toxic 
manifestations are avoided, and the organism is permitted a proper 
defensive reaction. In effect, since in the doses used the drugs are 
only bacteriostatic, the killing of the tubercle bacilli and the healing 
of the lesions must be accomplished by the body mechanisms of immu- 


nity and defense, which should be properly augmented. 
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DIBUTOLINE SULFATE 
Comporative Clinical Study of Cycloplegic Effects 


BERNARD C. GETTES, MD 
Chief, Retraction Department, Wills Hospital 
PHILADELPHIA 


N 1944 Swan and White! found that certain derivatives of a nun 
ber of choline esters, rather than possessing a parasympathomimetic 
action comparable to other choline esters, competed physiologically with 


the acetylcholine normally present in the body and thus behaved as 
parasympatholytie drugs The most promising member of thi 
appeared to cibutylcearbamate f dimethylethyl-2-hydré 


wih ame dibutolimne 


PHARMACO 

stultate (dibutviearbar 
ethyl ammonium sulfate ) hemucally lat carbachol U.S. | 
carbamylcholine chloride; dory!l*) but possesses different physical 
roperties and has antagonistic pharmacologic effects on the intraocu 

lar muscles For example, dibutoline is surface active and 

arhachol ts surtace inactive and miotie 

produces paresis ot smooth muscles innervated by the 


nervous system ts effect on the smooth muscles 


paralysis of the oculomotor nerve, that is, 


Department of 


Wat 
| 
CH, 
( ARBACHO P 
(Hy 
etc 
therefore, simulates that of 
From the Refraction Hospital 
Presented at the First Annual Wills Hospital Conference. Mav 1949 
anne fate was made available by Merck & ( Rahway, N. 
1. Swan, Kf und White. N. G Choline Esters wtth Atropine-like Actior 
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paresis of the sphincter of the iris and the ciliary muscles. Its action 
on the intraocular muscles is antagonistic to that of pilocarpine, physo- 
stigmine, acetylcholine and carbamylcholine. Dibutoline has no effect 
on the ocular muscles innervated by the sympathetic nervous system. 

The exact site of action has not yet been established. However, 
it probably acts directly on the muscle cells, since it reduces the reactiv- 
ity of the sphincter of the iris to direct electrical stimulation, as well 
as to electrical stimulation of the oculomotor nerve. 


CLINICAL USE 


Swan and White* instilled a 7.5 per cent aqueous solution of 
dibutylcarbamate of choline sulfate in one eye and 2 drops of 5 per 
cent homatropine hydrobromide in the other eye of 400 patients for 
comparison, They found little difference in the degree of mydriasis 
and cycloplegia produced by the two drugs. However, the effects 
were less prolonged after instillation of the dibutylcarbamate of 
choline sulfate 

At Wills Hospital, we determined to investigate the new drug, 
dibutoline sulfate, and to compare its effect with that of 4 per cent 
homatropine hydrobromide in 1 per cent hydroxyamphetamine hydro 
bromide ophthalmic (1 per cert paredrine* hydrobromide ophthalmic, 
a 1 per cent solution of p-hydroxy-a-methylphenylethylamine hydro- 
bromide in distilled water, made tear isotonic with 2 per cent boric 
acid preserved in merthiolate, 1: 50,000), and with 4 per cent homatro 
pine hydrobromide alone. A 5 per cent solution of dibutoline sulfate 
was used on the recommendation of the manufacturer. It was further 
decided to use the drug combined with 4 per cent homatropine hydro 
bromide to see whether the synergistic effect was equal to or greater than 
the effect of either drug alone. No studies were done on the amount of 
pupillary dilation because the cycloplegic effect was the one under study. 

All the patients studied were from the refraction clinic of the 
Wills Hospital. The patients were unselected except that they were 
between the ages of 16 and 40 and the eves under observation were 
those in which visual acuity could be improved to 6/6 

ne will be impressed by the relatively large amount of residual 
accommodation with all the drugs. This can be understood when, one 
considers that 40 per cent of the patients are Negroes and that the 
effect of cycloplegic drugs is notoriously inconsistent in members of 
this race. Because of this fact, it is felt that such a group constitutes 
an ideal source of investigation in determining cycloplegic effectivity. 


Swan, K. C. and White, N. G.: Some New Choline Esters with Cyclo- 
plegic and Mydriatic Action, Proc. Soc. Exper. Biol. & Med. §3:164-166 (June) 
1943 
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\t the Wills Hospital, and in many practices, the following 


routine 1s used with patients between the ages of 16 and 40. A solu 


hon of 4 per cent homatropine hydrobromide in | per cent hydroxvam 
phetamine hydrobromide ophthalmic is used, after the method described 
by Tassman One drop is instilled in 


in each eye, and the instillation 
18 repeated in five minutes. The patient is then ready for 


in one hour after the instillation of the first drop 
time, if 


eXamination 
\t the end of this 
the cycloplegia is adequate, the cvcloplegic acceptance will cor 
re pond to the retinoscop findings 

COMPARATIVE STUDY OF 


AMOUNT OF RESIDL Al COM MODATION 


All 


had a visual 


\ group of 100 patients were examined by our usual method 


these subjects were between the ages of 16 and 40 and 
One week later the same patients were reex 
amined This time a 5 per cent solution of dibutoline 
used, | drop being instilled in each eve 


acuity ot 6.6 or better 


sulfate was 


and the mst Hatior 


reps ated in 


Kesitua Diopters 
Drug Up to 1 More 
 bomatropine hydtrobromicde and bydroxy 
ainphetemine hydrohromide ophthalmic 
sulfate 


homatropine hydrobromide 


eptar ce 


\ card wit laeget 


33 em \ + 3.00 D. sphere 


us sphere was then increased 


rred, and a notation w le ot 


as 
emmetrome correctiot the 


ycloplegia, Am. J. Ophth. 28:1019 


Paredrine Emulsion, Arch. Ophth 3@:87-91 
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| 100 Patients ; 200 Eyes for Each Drug 
i ' 
five tminutes Ne deternuned the refractive error and measured the 
' residual accommodation for all these patirerits This was done after 
i the method advised by Landy y and described by Yasuna * By residua 
i rccommodation we ean the accommodative abilit the eve reman 
ing om the presence of the paralyzing effect of the loplegic 
preter to ca this the dept! eycloplegia tlowever ve feel the forr er 
teri surtatble 
ihe resiiual was measured by first render ror the 
y th 
eve emimetropic that the evcloplegn ter distance was 
was added to the trial frame. The pi] 
O25 Ll) at a tome unt! the print blu 
the tota sphere to the 
Fassman, S.: Use of Paredrine in 
sept ) 1938 
4. Yasona, Homatropine 
luly 1943 


GETTES—DIBUTOLINE SULFATE 449 


refraction is correct, more than 3.25 D. sphere will blur this line of 
print. The strength of the +3.00 D. sphere was then decreased 
0.25 D. at a time and a notation made of the amount of minus sphere 
which when added to the +3.00 D. sphere would make the test type 
illegible. Thus, if the line of type could be read with a +2.00 D 
sphere and could still be seen with a +3.25 D. sphere, we considered 
that the amount of residual accommodation was 1.25 D. One may 
keep the test line at 50 cm. and measure the accommodation with a 
+200 D. lens. The distance used is arbitrary, and the results are 
similar. We selected the 33 cm. distance purely out of convenience. 

From these figures one can readily see that 5 per cent dibutoline 
sulfate has practically the same effect on accommodation as 4 per cent 
homatropine hydrobromide with per cent hydroxyamphetamune 
hydrobromide ophthalmic. The relatively high number of subjects 
with more than 2.50 D. of residual accommodation can be explained 
by the fact that a great proportion of our clinic patients are Negroes, 
and it has been our observation, as well as that of others, that too often 
cycloplegic drops are ineffective, and produce even poor mvdriasis, in a 
high percentage of persons of the Negro race 

One hundred patients were hkewise examined with 4 per cent 
homatropine hydrobromide used alone by the two drop method 

lhe results of these studies substantiated the report of Swan and 
White as to the comparative effects of homatropine and dibutoline 


when used separately 


SYNERGISTIC EFFECTS OF DIBUTOLINE SULFATI 


Swan and White reported that when homatropine hydrobromide 
and dibutoline sulfate were injected simultaneously into the anterior 
chamber of the rabbit eve, dilation of the pupil was produced in doses 
approximately one-fourth the minimal effective dose of each drug when 
injected separately They concluded, therefore, that the effects of the 
drugs were synergistic rather than purely additive 

We then determined to study the synergistic effect of 5 per cent 
dibutoline sulfate combined with 4 per cent homatropine hydrobromide 
Again, the patients in this group were between the ages of 16 and 40 
and had a visual acuity of 6/6 or better. The routine followed was 
instillation of 1 drop of 5 per cent dibutoline sulfate solution in each 
eve. Five minutes later 1 drop of 4 per cent homatropine hydro 
bromide with 1 per cent solution of hydroxyamphetamine hydrobromide 
ophthalmic was instilled in each eye, and the patient was examined 
after one hour. Thirty-five patients were examined by this method 

We then selected 35 other patients and reversed the order of admin 
istration of the drugs, using first the homatropine and hydroxyam 
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phetanune solutions and then the dibutoline This was done because 
Swan and White reported that a transitory punctate disturbance of 
the corneal epithelnum of the rabbit eve was prod wed by dibutoline 
and we wished to determine whether or not this alteration of the cornea! 
epithelium enhanced the effect of the drug. Actually, no appreciable 
difference in the amount of residual accommodation with either method 
was noted 

Finally, when the same effect was noted regardless of the order 
of the drug used, a solution was formed by mixing equal parts of 5 
per cent dibutoline sulfate and 4 per cent homatropine hydrobromide 
Thirty patients were examined with this mixture, thus giving a total 
of 100 patients in whom the combination of dibutoline and homatropine 


was used 


From these figures, it is quite apparent that the cycloplegic effect 


due to the synergistic action of dibutoline and homatropine is greater 


Tarte 2 Effect and Homatropine on 


Rendua mmodation 


100 Patients, 200 Eyes for 


ach Method 


homatropir 


than the effect of either drug alone table ») [his corroborates 
chmeally what Swan and White observed in their laboratory animals 

\ residual accommodation of more than 2.25 D. should be con 
sidered as ineffective cycloplegia, because there is no agreement 


between the retinoscopic findings and the cycloplegic acceptance It is 


in patients with such a residual accommodation that one notices an 


unstable neutralization point during retinoscopy. Above this, mydri 


asis with poor cycloplegia exists. In analysis of the inadequate cyclo 


plegic effect m our senes of 200 patients (400 eves) examined with 


hydroxyamphetamine and homatropine, one observes that 44 patients, 
or 22 per cent of the total, had 2.50 D. or more of residual accom 
modation. Of this group, 14 patients were less than 20 years of age; 


14 were between the ages of 20 and 30, and 16 were between the ages 
of *) and 40. Of these 44 patients, 41 were Negroes. Of the entire 
group of 200 patients, 81 were Negroes. Thus, approximately 50 
per cent of the Negro patients had poor cycloplegia with this combina- 


thon The results for an analogous series of 200 patients with the 


7 Residual Accommodation, Diopters 
Drug tpt t or More 
i Hiboteling sulfate and 
‘ Poe atropine and hydrox yam phet am ite 
hycdroters le opthaim z 
tious te sulfate - 
fie 
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dibutoline-homatropine cycloplegia were likewise analyzed. Eighteen 
of these patients had 2.50 D. or more of residual accommodation. Only 
3 in this group were more than 20 years of age. The oldest patient 
was 26 years of age. Of these 18 patients, 17 were Negroes. Of 
the entire group of 200 patients, 75 were Negroes. 

Further analysis of the results with these two combinations of 
drugs in a series of 100 eyes shows that in 28 eyes residual accommo- 
dation was the same with the two combinations, that in 54 eyes it was 
less with homatropine and dibutoline and that in 18 eyes it was less 
with homatropine and hydroxyamphetamine 

Ever since these examinations of the synergistic effect of the drug 
were made, I have used this combination with over 200 patients in 
private practice. The residual accommodation was more than 2.50 
D. in only 3 patients (6 eyes). These 3 patients were of the Negro 
race. Many of these 200 patients had previously been examined by 
the 2 drop method with homatropine and hydroxyamphetamine, and 
it was interesting to observe the great number who accepted more plus 
sphere with the dibutoline combination than in their previous exam) 
nations 

Since Nov. 1, 1948, we have used a solution of 2.5 per cent of dibuto 
line sulfate and 2 per cent homatropine hydrobromide (equal parts) 
routinely in the clinic of the Wills Hospital and have charted the 
amount of residual accommodation. We have observed a total of 
almost 1,000 eyes, of which only 6 per cent had inadequate cycloplegia, 
and in all but 1 instance the poor cycloplegic effect was observed in 
darkly pigmented Negroes. The ophthalmologic clinic at the Phila 
delphia General Hospital was likewise supplied with this combination 
Fifty patients (100 eyes) were examined. Cycloplegia was adequate 
in all but & per cent. Again, significantly, poor effect was noted in 
darkly pigmented Negroes. 


RECOVERY FROM 2 PER CENT HOMATROPINE HYDROBROMIDI AND 


2.5 PER CENT DIBUTOLINE SULFATE 


In order to determine the duration of cycloplegia, a group of 50 
private patients were examined and their eyes refracted, and their 
residual accommodation was measured. After six to eight hours, on 
their return, cycloplegic correction was placed before their eyes and 
their residual accommodation again measured. This procedure was 
repeated in twenty-four hours, again in thirty-two hours on patients 
in whom the cycloplegic effect had not worn off, and again in forty 
eight hours if the effects had still not disappeared (table 3) 
No instance of sensitivity to dibutoline has been observed in any of 
the patients on whom the drug was used, either in the clinics or in 
private practice 
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EFFECTIVENESS OF VARIOUS CYCLOPLEGICS 


Since atropine 1s generally conceded to be the most effective cyclo 
plegic, we decided to measure the residual accommodation produced 


by this drug. We studied a group of 30 patients between the ages 


of 12 and 16 years Phe results for 97 eyes were analyzed (3 were 


amblyopic). All these patients had | per cent atropine sulfate solu 


tron imstilled in each eye three times daily for three days preceding 


the:r examination. OM the 97 eves, 95 had hetween 0.50 and 1.75 D 


of residual accommodation. The remaining 2 had 2.00 D. of accom 


(on the basis of the effect of atropine, one may conclude that the idea! 


cycloplegic should leave a residual accommodation of not more than 


Required for Recovery from Homatropine and Dilutoline 
(SO Patients) 


Duration, Hours 


Number of Eyes 


Effectiveness of Various Cycloplegics in Producing 2.00 D 
or Less of Rendual in All Patients Regardless of Race 


Accom tmodation 


atropine sulfate 100%. 


sulfate and homatropine hydrohromide 

tibutoline sulfate 
bomatrepine hytrohromicle and 1% bydroxyamphetamine hydrobromiute ophthalmi« am 
‘ homatropine hydrobromikle 6 


2.00 D. When the previous figures are reanalyzed on this basis, the 


cycloplegic effectiveness of the various drugs may be charted (table 4) 


CONCLUSION 


In a study to determine the comparative effectivity of dibutoline 


sulfate as a cycloplegic, the following observations were made 


1. When used alone, dibutoline sulfate possesses no advantage over 


homatropine hydrobromide or a combination of homatropine hydro- 


bromide and hydroxyamphetamine (paredrine*) hydrobromide oph- 


thalmuic 


When dibutoline is used synergistically with homatropine, the 


amount of residual accommodation is less than that of either drug 


ak me 


3. Recovery of accommodation after the use of dibutoline and homa- 
tropine is complete within forty-eight hours 
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4. Inadequate cycloplegia from drugs other than atropine occurs 
predominantly in the Negro race regardless of the cycloplegic used. 

(a) Forty-one of 81 Negroes had inadequate cycloplegia with 
homatropine and hydroxyamphetamine. 

(6) Seventeen of 75 Negroes had inadequate cycloplegia with homa- 
tropine and dibutoline 

5. No local or systemic toxic effects due to dibutoline, either alone 


or in combination, were noted. 
6. Atropine sulfate when used for three days prior to examina- 
tion is still the most effective cycloplegic available. 
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ACUTE RETROBULBAR NEURITIS 
Report of Two Cases 


ROBERT T. WONG, MD 
HONOLULU, 


‘ | ‘HE ACUTE form of retrobulbar neuritis is characterized by 
(i) 


rapid loss of vision; (2) the presence of a central or para- 


entral scotoma (3) a normal fundus mm &5 per cent of ases, and 


swelling of the disk im 15 per cent ( Werner 


ont 


¢ eyes and on pressure on the globe, 
held detects This syndrome has been extensive! 
and Luke lder and nore res 
ot the reports have beer 
scute tulateral retrobul 


sequent 


recorded 
with com 
plete ndition 


Werner d severe retrob 


patients received adeqi 


j 
‘ 
OCCAaSI il peripheral 
described by Duane 
arn ther wever?r 
vherea 
il bales lness ind 
ait hee 
m ( t recovery vision to 6 12 
neuritis with bilateral 
swelling of the disk; both treatment but 
retnamed almost totally blind \ report of 2 cases with total blindness ; 
subsequent recover viseon is submitted 
REPORT OF CASES a 
Case \ a man aged 3] of Japan escent, was acimuttedd to Oueen s 
: Hospital on Dec. 18, 1946, with the history of onset of mild itis a week prior nat 
3 
lL Werner, L. I Retrobulhar Optic Neuritis, Tr. Ophth. See. U. Kingdon 
45:376, 1945 
Duane \ F uct Textbook of Ophthalmology Philadelphia, 
t Duke-f eT \W Text k Ophthalmology ours ( \ 
Mosby Company, 1941, wol 3 
4 Dwegar W Acute Ketrobulbar Neuritis as a Manifestatior Acute 
Localized Tisewe Anoxia, Arch. Ophth. 2§:299 Feb 194] 
F uc hs \ Malienant Retrobulbar Neuritis Arc! Ophbth 44:4 lat 
if 
1049 
6 1 Wen- Bu Retrobulhar Neuritis, Am. Ophth. $8:1300 (Oct 1948 
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NEURITIS 


to his admission, followed two days later by total blindness of the leit eye 
Progressive and gradual reduction of vision of the right eve then develoyed 

Three years previously he had experienced slight numbness of the left ide 
4 the face and a tingling sensation of the left arm; he was hospitalized for 
Joservation but recovered and was discharged before a diagnosis was established 
His general health had been good, and until the onset of his present iiness he had 
engaged daily in the strenuous sport of deep sea diving He drank alcohol only 
casionally and smoked a few cigarets daily. There was no evidence of exposure 
to any agents 

Ophthalmologic Exammation.—Vision was 6/90 in the right eve. There was 
total loss of perception for red and green, but some perception tor blue was 
present The pupil reacted sluggishly to stimulation with light. There was no 
light perception in the left eye, and the pupil was dilated to 5 mm. and fixed 
The extraccular muscles were normal The ciliary vessels were slightly imjected, 
und the eveballs were tender to touch. Tension was normal. The optic disks 
were slightly hyperemic, but the fundi were otherwise normal Perimetric 
examination of the right eye, with a 2 degree white test object, showed a round 
absolute central scotoma of 10 degrees. There were no peripheral scotomas 

Other Examinations.—The patient was in good general physical condition 
Rhinologic examination, which included an irrigation of the simuses and roent 
genologic examination, was noncontributory Neurologic examination revealed 
no abnormality. Serologic tests, a complete blood count, urinalysis and determina 
tion of the sedimentation rate gave normal results. The spinal fluid pressure and 
cell count were normal. A roentgenogram of the pituitary fossa showed normal 
size and contour. The pineal gland contained numerous small calcific deposits 

Treatment.—Treatment consisted of administration of erythrityl tetranitrite 
U. S. P., 6.03 Gm. every four hours; nicotinic acid, 0.05 Gm. every six hours, 
ind penicillin, 300,000 units daily Typhoid and paratyphoid vaccine U. S. P. 
(60,000,000 to 300,000,000 organisms) was given every other day for four doses 
Penicillin was discontinued after ten days, and erythrity! tetranitrite and micotinix 
acid were discontinued after twenty-two days 

Progress-~On the second hospital day vision was totally abolished in both 
eyes. The left optic disk was elevated 2 D., and a flame-shaped hemorrhage was 
present on the temporal edge of the disk There was no change until the thirteent! 
hospital day, when the patient began to perceive light in the temporal quadrant 
f the right eve and the pupil began to react t stimulation with light. Ten days 
later (January 11) he was able to count fingers at 1 meter, but there was still 
no light perception in the left eye. The swelling of the disk had receded, but 
both nerve heads showed pallor of the temporal halves. On February 12, when 
he was discharged from the hospital, light perception had appeared in the left 
eve. Vision of the right eye was equal to counting fingers at 4 meters. There 
was gradual and progressive improvement of vision, and six weeks later (March 
29) vision was 6/6 in the right eye and 6/400, with an absolute central scotoma 
of 4 degrees, in the left visual field The patient was able to recognize blue and 
green, but red was seen with difficulty. On lune 23, 1949 vision was 6/6 in 
the right eve and 6/30 in the left eye. There were moderate pallor of the temporal 
halves of the disks, infiltration of connective tissue in the physiologic cups and 
attenuation of retinal arterioles. There was no scotoma of the right visual field, 
but an absolute round central scotoma of 3 degrees remained in the left visual! 
field 
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Case 2.—M. C., aged WO, a housewife of Chinese descent, was admitted to 
(Queen's Hospital on Dec. 22, 1946, with a history of onset of severe frontal head 
aches six days prior to admission, followed the next day by failing of vision in 
the left eye. On the secoml day of her illness, when the leit eye became blind, 
vision im the right cye also began to fail There was no history of any serious 
iliness of infection or of exposure to a toxic substance 

Ocular Examination-Vision was limited to perception of hand movements 
m the right eye and to light perception in the left eye. The pupils were round 
and dilated to § mm. They reacted sluggishly to light. The extraocular move 
ments were normal. The right fundus revealed slight hyperemia of the nerve 
head and attenuation of the retinal arterioles. There was no edema of the retina 
The left fundus was similar to the right The following morning there was 
no light perception in either eye. The pupils were dilated and fixed. 

Other Examinations.—The general physical condition of the patient was good 
Neurologic examination revealed nothing abnormal. Rhinologic and roentgenologic 
examinations showed no evidence of disease of the paranasal sinuses. In roent- 
genograms the pituitary fossa and the optic foramens appeared to be of normal 
size. The Wassermann reaction of the blood was negative. Complete blood 
count, urinalysis and determination of blood sugar gave normal results. The 
spinal fluid was under normal pressure, and the cell count and colloidal gold 
curve were normal 


T reatment...Treatment consisted of use of pentobarbital sodium for sedation 
and administration of erythrity! tetranitrite, 0.03 Gm. every four hours, and 
penicillin, 300,000 units daily. Typhoid and paratyphoid vaccine (30,000,000 
organisms) was given on the second day, but this treatment was not continued 
hecause of severe headaches 

Progress.—-On Dec. 26, 1946, the patient noted light perception in the left 
eye No hemorrhages were seen, and the maximum clevation of the disk was 
1 D. On Jan. 3, 1947, when she was discharged from the hospital, vision was 
6/00 im the right eve and was limited to counting of fingers at 1 meter in the 
left eye. There was a return of perception for blue. A week later she could 
distinguish green and blue but was not able to recognize red Pallor af 
the temporal halves of the disks was noted. The pupils had returned to normal 
size. On March 30 vision was 6/30 in the right eve and 6/90 in the left eve: on 
Aug. 6, 1947, 6/12 im the right eye and 6/60 in the left eye; in January 1948, 
6/7.5 in the right eye and 6/30 in the left eye, and in June 1949, 6/6 in the right 
eye and 6/15 in the left eye There was no scotoma in the right eye, but a round 
entral relative scotoma of 2 degrees was present in the left cye 


COMMENT 


Che etiologic factors im these 2 cases are undetermined, although 
the patients were studied carefully by various members of the hospital 
staff. Most writers’ are agreed that multiple sclerosis accounts for the 
greatest number of cases of retrobulbar neuritis. The neurologic consult- 
ants who examined the patients found no evidence of multiple sclerosis, 
and their opinions are supported by the fact that there are no known 


7. Benedict, W. I Retrobulbar Neuritis and Diseases of Nasal Accessory 
Sinuses, Arch. Ophth. ®:893 (Tune) 1933. Duke-Elder? 
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cases of multiple sclerosis among the natives of the Territory of Hawan, 
Duke-Elder stated, “It seems probable that many cases in which the 
etiology is unknown and in which no further general symptoms develop, 
are the expression of an unknown virus with neurotrophic tendencies.” 
It is likely that the etiologic agents in the 2 cases described fall within 
this category 

Duggan,* Moon * and others have interpreted the pathologic picture 
as the result of arterial spasm with dilatation and increased permeability 
of the capillaries, leading to localised edema and tissue anoxia. In the 
treatment of this condition, a misleading factor in determining the 
effectiveness of any drug is the tendency to spontaneous recovery in 
the majority of cases. On the basis of the pathologic change, however 
treatment should be immediate and directed toward the relief of vaso- 
spasm of the peripheral arterioles. As advocated by Duggan, Ravin’ 
and others, any of the nitrites may be used. Typhoid vaccine, histamine 
acetylcholine, thiamine hydrochloride and nicotinic acid also act as vaso- 
dilators. They may be used as adjuvants to the nitrites. The evidence 
that the nitrates administered in the present cases led to recovery was 
only presumptive. It is doubtful whether penicillin was of any value 
These 2 cases are reported to show the possibilities of recovery of vision 
even in the worst cases of acute retrobulbar neuritis 


1147 Union Street 


& Moon, V.: Shock and Related Phenomena, New York, Oxford University 
Press, 1938 


9% Ravin, L. C.: Vasodilators for Acute Optic Neuritis, Am. |. Ophth 26: 
188 (Feb.) 1943 
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HYPERPHORIA 
A Statistical Study 


RICHARD G. SCOBEE. MD 
Ano 
ELIZABETH BENNET, BA 
Cheef Ortheptiet, Motility Clinic, Washington Univerwty 
Lours 


YT AL. hyperphoria is made up of two parts:.(a) manifest hyper 
phoria, which appears almost immediately after the two eyes are dis 
woated, and (/) latent hyperphor hich appears only after prolonged 
lissocration of the two eyes. Various tests for heterophoria chet vary 
ing amounts of hyperphoria hecause they convert varying amounts ol! 
latent hyperphoria inte mamifest hyperphoria, which may he observed 
ind measured 
PURPOSE OF THE STUDY 


This study ts essentially statistical in character \ statistical study of 


hyperphoria will elicit some general facts about the condition There 


ire mtortul ately too tew such studies on record 


THE SAMPLI 


omposed of 1,476 private patients. It was a selected sample 

ersoms presenting themselves at an ophthalmologists office. Some 

asthenopia, but many came for other reasons xh as a toreign 

the ‘ r compunectivitis patients had refraction, and glasses were 


rrese mibed ‘ It is at the sample represents a reasonably 


laily the average hthalmologist 


METHODS OF TESTING 
for hyperpl 
determimat 


test 1! » Ml 


aS and a part of, a Stevens pin rometer 


ol could be eas rotated into position before either eye. Twe 


re available on the instrurnent. One had a total strength of 2 D 


in units of O2 D. Tt was capable of being read accurately to 


From the Department of Ophthalmology Washington University School of 
Medwine, and the lohnson Institute 
study was made under a contract with the Office ot Naval Research as 


t Néenr-202. Task Order I, NR 141-022 
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the nearest 0.1 D. The second rotary prism had a total strength of JO D., was 
alibrated in units of 1.0 D. and could be read accurately only to the nearest 1.0 D 

The muscle light in the test for far vision was 1.0 cm. in diameter and was 
ocated 20 feet (6 meters) from the patient. The muscle light in the test for near 
vision was a May ophthalmoscope with the head removed. In determinations of 
iyperphoria at near in the reading position, the head of the phorometer was tilted 
jownward, so that measurements were made with the eyes actually im the reading 
position. The light was held at a distance of 13 inches (33 cm.) from the patient 
im this test 

All patients were routinely tested with the Maddox rod and rotary prism betore 
the right eye. If less than 0.5 A of hyperphoria was found at both near and far 
no other measurement was made of vertical phoria. If 0.5 A or more of hyperphoria 
was found at either near or far, the Maddox rod was shifted to the left eye, and 
the measurements for near and far were repeated. The rotary prism was shifted 
with the Maddox rod 

lf the hyperphoria was greater than 20 A, the 30 D. rotary prism was used, 
and additional measurements were made with the screen and parallax test, and 
usually with the Maddox wing test as well 

he eye behind the Maddox rod was considered the nonfixing eye, the patents 

attention being constantly directed toward the muscle light. Data were recorded 
with first the left and then the right eye fixing at distances of both 2) feet and 13 


inches 


CRITERIA OF CLINICAL SIGNIFICANCE 

Clinical significance was judged almost solely on the basis of the 
presence or absence of symptoms associated with the hyperphoria 

In the absence of symptoms, the hyperphoria was not considered 
linically significant, with a single exception, to be mentioned shortly. 

li hyperphoria was present and the patient complained of asthenopta, 
1 careful refraction was performed, glasses were prescribed and the 
patient was requested to wear the glasses constantly during waking 
hours for a period of one month. If at the end of the month the patient 
was free from symptoms, hyperphoria was not considered clinically 
significant 

If symptoms persisted at the end of one month prisms were then 
yiven—usually as a clip-on lens—and a trial period from two to three 
weeks was prescribed. If symptoms had disappeared at the end of this 
trial period, the hyperphoria was considered clinically significant, and 
prisms were prescribed for permanent wear, having been incorporated 
into the patient’s lenses 

\n occasional patient with a comparatively large amount of hyper 
phoria associated with obvious symptoms, chiefly panoramic in character, 
was given prisms immediately, almost invariably with complete rehei 

lf a patient's hyperphoria was relatively great and there were few, 
if any, symptoms but there was definite evidence of suppression and 
poor fusion, prisms were prescribed. If the suppression disappeared, 
the hyperphoria was considered clinically significant 
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RESULTS 


incidence.-How trequent is hyperphoria? A series of 1,476 con 
secutive patients were carefully studied. In 521 hyperphoria of 0.5 4 
or more was found with the Maddox rod test 


This is an incidence of 
35 per cent of the sample studied 


About | of every 3 patients had 
0.5 A or more of hyperphoria. Certainly, 1 of every 3 patients does 
not have symptoms associated with hyperphoria. In what percentage 
4 patients is the hyperphoria clinically significant? Using the criteria 
#f significance already outlined, 90 of the 521 patients (17 per cent) 


had clinically significant hyperphoria. Ninety patients represent 6 per 


3 


act YEARS 


Chart | 


Age distribution histogram for 9) patients with clinically significant 
hyperphoria 


cent of the entire sample of 1,476 patients 


Thus, while | of 3 patients 
may be expected to have 0.5 2 


» or more of hyperphoria, only about | of 
20 patients will have hyperphoria that is clinically significant. Of the 
521 patients, 90 had significant and 431 nonsignificant hyperphoria 


In our experience, less than 0.5 A of hyperphoria at both near and far 


as measured by the Maddox rod, was never clinically significant ; larger 
amounts might or might not be significant 


Relation to Age.—Histograms for age distribution are shown for 
both clinically significant (chart 1) and nonsignificant (chart 2) hyper 


phoria. The ranges for the two groups are almost identical 


The peak 
in both groups lies at about 26 and 27 vears of age 
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Hansell ' stated that 33 per cent of all cases of hyperphoria occurred 
in patients under 30 and that the remaining 67 per cent was found in 
persons past the age of 30. They offered the tentative explanation that 
in youth a strong fusion faculty and a superabundance of elasticity render 
perfect coordination easy. With maturity in later years, latent tendencies 
become manifest. The implication that hyperphoria increases with age 
is quite clear. The findings in the present study are not in agreement. 
Fifty-three per cent of patients with hyperphoria of 0.5 A or more are 
under 30 years of age. This is about what would be expected on the 
basis of the present average life expectancy. A previous study * has 
shown no significant relation of the lateral phorias to age. It would 
appear that the same is true in the case of hyperphoria 


J a 
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Chart 2—Age distribution histogram for 431 patients with clinically non- 
significant hyperphoria 


Visual Acuity.—Stevens * described mild amblyopia in one eye as a 
symptom associated with hyperphoria. He reported on a series of 200 
cases in which the average visual acuity in the better eye was 20/30 
while that in the poorer eye was 20/50. He concluded that defective 
visual acuity was the rule rather than the exception in moderate degrees 
of hyperphoria. His study made no mention of refractive error. 

In our series of 521 patients, all had refraction; 441 (84.6 per cent) 
had equal vision in the two eyes. Of the 90 patients whose hyperphoria 


1. Hansell, H. F.: The Ocular Muscles, Philadelphia, P. Blakiston’s Son & 
Co., Philadelphia, 1912 

2. Scobee, R. G., and Green, E. L.: Am. J. Ophth. 81:427, 1948. 

3. Stevens, A. A.» Motor Apparatus of the Eyes, Philadelphia, F. A Davis 
Company, 1906 
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was judged clinically significant, 66 (73 per cent) had equal visual 
acuity in each eye after refraction 

Relation of Lateral and Vertical Phoria.—The values for lateral and 
significant vertical phoria for each patient at 20 feet (chart 3) and 
at 13 inches (chart 4) are plotted on scatter diagrams. This random 
scattering is sufficient, without actual calculation of correlation coef- 


ficients, to indicate that there is no significant relation between lateral 


phoria and clinically significant hyperphoria. It should perhaps be 


stated that the measurements of hyperphoria in clinically significant 
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Chart J.-Seatter diagram showing absence of significant relation between 
lateral phoria tested at 13 inches (33 em.) and clinically significant hyperphoria 


cases were recorded tor charting only after the patients had been 
recorded emmetropic with glasses for one month 

Sunilar scatter diagrams for the cases of nonsignificant hyper- 
phoria showed essentially the same thing at both 20 feet and 13 inches 
and are not reproduced 

Prisms end Hyperphoria Many oculists are of the oprmon that 
the prescription of vertical prisms in cases of hyperphoria will almost 


invariably cause the manifest hvyperphoria to increase In order t 
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investigate this possibility, the 90 patients with clinically significant 
hyperphoria were carefully followed. The follow-up period was not 
longer than five years or shorter thah one year for any one patient 
rhe results are interesting 

Sixteen of the 90 patients (18 per cent) showed an increase in 


their manifest hyperphoria after constantly wearing vertical prisms. 


The remaining 82 per cent showed no increase at all, a fact which 
should make many physicians less hesitant to prescribe vertical prisms 
for the relief of symptoms associated with hyperphoria 


Chart 4.—Scatter diagram showing absence of significant relation between 
lateral phoria tested at 20 feet (6 meters) and clinically significant hyperphoria 


The Involved Muscle.—The cause of hyperphoria has long been, and 
for that matter still is, in dispute. White‘ stated the belief that in 
98 per cent of all cases of hyperphoria the origin was paretic. We 
must include ourselves among those who disagree, but it is not intended 
to discuss the etiology of hyperphoria in this paper. 

There can be little argument that hyperphoria that is nonparetic in 
origin is, broadly speaking, innervational. Muscles may appear either 
to overact or to underact because of excessive or insufficient innervation, 

4. White, J]. W Hyperphoria: Diagnosis and Treatment, Arch. Ophth 
7:739 (May) 1932 
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respectively. It will be noted that we have headed this section “The 
Involved Muscle” rather than “The Paretic Muscle.” The reason 
should be clear 


White pointed out several steps in the identification of the involved 


muscle; he did this in rather a haphazard fashion, spreading the points 


over several papers. His steps have been arranged into a definite 


scheme,’ and the details are readily available to those interested in 
pursuing the matter further. Suffice it to say that the scheme ts based 
on the fact that the vertical rectus muscles are the most efficient vertical 


movers when the eyes are in the primary position. In the reading 


position, however, the oblique muscles are more efficient as vertical 


movers than are the vertical rectus muscles. Several authors have 
pointed out why this should be so.* 


The scheme just mentioned was utilized in identification of the 


“involved” muscle in the cases in this series in which it was applicable 


The results are of interest from the standpoint of frequency of involve 


ment of the various vertically acting muscles——a question still in some 


dispute. With respect to the figures in the tabulation, we wish to make 


it clear that they refer only to an “involved” muscle, not to a “paretic” 
} 


muscle 
{ Significant Nonsignificant 
Muscle Hyperphoria Hyperphoria Totals 
| Inferior oblique 22 123 155 
{ Superior oblique 2 117 146 
j Superior rectus 15 90 105 


Inferior rectus 14 


Totals 389 479 


Che frequency of seeming involvement of the inferior oblique muscle 
deserves comment. [t is of particular interest to us because we are of 
the opinion that picked or isolated paralysis of that muscle alone is 
extremely rare Isolated paralysis of the inferior oblique should be 


accompanied with an increase in size of the pupil and some loss of 


accommodation on the side of the paretic muscle. Neither finding was 


present in any of the cases of hyperphoria in this series, even thoug! 


in a large number the inferior oblique was apparently involved. At 


present we are forced to interpret this as evidence that in many cases 


hyperphoria ts innervational in origin, rather than paretic. This is, of 


course, in disagreement with White We feel that the present state 


of our knowledge on the subject does not allow further comment, and 


we merely report the figures as being thought provoking and as 


material for further study and discussion 


5. Seobee, ROG The Oculorotary Muscles, St. Louis, Mosby Com 
pany, 1947 


White’ Scobeec Adler F OH Am Opbth Soc. 68:255. 1945 
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SUMMARY AND CONCLUSIONS 

A series of 1,476 consecutive patients were examined for hyper- 
phoria by the Maddox rod test; 521 patients had 0.5 4 or more of 
hyperphoria. Clinical significance of the hyperphoria was judged 
primarily on the basis of associated symptoms. From the results in 
the present series, 1 of every 3 patients may be expected to have 
0.5 A or more of hyperphoria, but only 1 of 20 patients will have 
hyperphoria that is clinically significant. 

There was no significant relation between age and hyperphoria. Age 
distribution curves are shown both for nonsignificant and for significant 
hyperphoria. 

Visual acuity was equal in the two eyes of 85 per cent of patients 
with hyperphoria, a finding in disagreement with a previously reported 
study of Stevens. 

There was no relation between lateral and significant vertical phorias 
at either 20 feet (6 meters) or at 13 inches (33 cm.). 

Eighteen per cent of patients with clinically significant hyperphoria 
showed an increase in manifest hyperphoria after prescription of vertical 
prisms for constant wear; in the remaining 82 per cent the hyperphoria 
remained constant in amount when the prisms were worn. 

The order of frequency of the involved muscles was found to be 


as follows: (1) inferior oblique, (2) superior oblique, (3) superior 
rectus and (4) inferior rectus. It is to be emphasized that this is a 
frequency of the “involved” muscle, and not of the “paretic” muscle 
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AGE NORMS OF REFRACTION AND VISION 


F. J. SLATAPER, M.D 
MOUSTON, TEXAS 


DWARD JACKSON, in his “Norms of Refraction,” stated 
Norm 1s defined as: “A rule or authoritative standard: a model 
a typical example.” In the same article, Dr. Jackson stated 
Norms of refraction are so important that they have been assumed or accepted 
m the observance of a few eves tut they will be exact and useful only when 
the averages and changes have been noted for a great many. The records of a 
large city climic, or the /acilities of a university laboratory are worth very little 
in seeking such norms. They must represent the result of a large number of clini 
cal observations made with care by established methods, over long periods. The 
return of cline patients is so uncertain and irregular that very little can be learned 
from them im such an investigation 


lackson also suggested 
The average spherical refraction be considered as an average of the refraction of 
the prin ipa! meridians of re gular astigmatism 
Optically, the average of the two meridians of regular astigmatism is the 
spherical equivalent 

I use the words “spherical equivalent’ to describe this refraction. I 
was obtained by using one-half the cylinder added to the sphere alge 


braically, as suggested by |. C. Copeland 


Che only eyes, except for those of the special old age group, included 


ly of re ' » healthy eve } 
mm this study of retraction and visual averages were healthy eves wit 


clear lenses 


By vision is meant the visual acuity measured at 5 meters on a | 
munute angle on the metric chart, each letter subtending a 5 minute 
angle over-all. For children and illiterates a similar metric F chart was 
used Different charts were used im testing the two eves A standard 
llumimation of 10 foot candles was used 


Vision was taken after refraction with cvcloplegia with correcting 


} 


lenses as incieated. All the compilations were based on the results of 


Read before the Section on Ophthalmology at the Ninety-Fighth Annual Ses 
the American Medical Association. Atlantic Citv, N. |. Tune 10. 1949 
jackson, | Norms of Refraction, Tr Sect Ophth. A M_ A. 1931. ; 

bid | A M A @6:132 (lan. 9) 1932 
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cycloplegic refractions done by myself in private practice. Except in 
the case of young children, 2 per cent homatropine hydrobromide was 
administered as follows: If the patient's accommodation was 2 D. or 
less, 1 drop was placed in each eye every fifteen minutes until four 
instillations were made (one hour). If the accommodation was over 
2 D., 1 drop was instilled in each eye every fifteen minutes for each 4% 
D. of accommodation up to and including 4 D. (e. g., 6 drops for 3 D 
of accommodation). Not more than 8 drops in each eye were used in 
any patient unless the refraction indicated that cycloplegia was not 
complete ; then more drops were instilled 

For young children, 1 per cent atropine sulfate ointment was used 
at least three times a day for two days preceding the morning of the 
refraction. Just before the retinoscopic examination, | drop of | per 
cent aqueous solution of atropine sulfate was instilled in each eye and 
pressure exerted for a few minutes on each lacrimal punctum 


Only patients who had vision of 5/7.5 or better, except those under 


8 years of age or in the old age group, were used in determining the 
changes in spherical equivalent refraction and vision. All diseased eyes 


(including those with amblyopia ex anopsia) were excluded in the study 


f refraction and vision. Also excluded were all patients with myopia 
over — 6.00 D. and all with hypermetropia over +- 8.00 D 


PROCEDURES 
Rules for Calculation of Annual Age Variations.-To calculate the 
annual variations of two refractions, the following rules are observed: 
1. All refractions are reduced to their spherical equivalents. The 
spherical equivalent of a compound refraction is equal to the total sphere 
added algebraically to one-half the cylinder, and the spherical equivalent 
of a simple cylinder is equal to one-half the cylinder of the same sign 
2. To obtain the difference of two spherical equivalent refractions 
of like signs, the lesser is subtracted from the greater. If the signs are 
different, the refractions are added algebraically and the sign of the 
greater used. If the cylinder has increased, the plus sign is used; if it 
has decreased, the minus sign is used e€. g., 
1.25 cyl. (old) 
—0.75 cyl. (new) 
- 0.50, or difference in cylinder of — 0.50 


3. The change in spherical equivalent of any two refractions is 
divided by the number of years elapsed between examinations to obtain 
the yearly variable. 
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Ophthalmologists have used two methods in obtaining the annual 


age variation of a refraction: the single and the multiple method 


The Single Method.—I\n tne single method only one examination 


is made of each patient for most of the observations 


|. A large number ot refractions are taken for any one age year of 


life bach refraction ts reduced to its spherical equivalent 


The arithmetical average for that age is obtained 


3. The same procedure is carried out for the age year above and 


helow. The difference of these averages will be the annual age variation 


of the spherical equivalent for that year 


4 All the cylinders are added, regardless of signs. to obtain the 


average cylinder for one age year 


The same thing is done for the vear above and below 


6. The difference of these averages gives the annual age variation of 


the cvlinder for that year 


The Multiple Method.—-\n the multiple method, several refractions 
are made on the same subject at different years of age. The change in 


spherical equivalent between any two refractions is divided by the num 


ber of vears hetween these refractions Data in an illustrative case 


follow ‘ 
Spherical 
Age Equivalent (S. F.) 
15 —200 D 
7 0.00 


Change in S. FE. in 8 year interval —200 D 
Annual age variation D 
18 250 D 
1s 2.00 
Change om 3 year interval D 
Annual age variation 0.166 D 


Most statistically minded ophthalmologists, such as E. V. L. Brown,’ 
prefer the multiple method. Brown stated 


Yet such studies are in the nature of things inaccurate in comparison with 


data obtained on the same person, studied year after vear 


In making these calculations, | found that for groups of a few 


hundred subjects the multiple method was nearly fourteen times as 


accurate as the single method, as determined by the probable error and 
the mean deviation 


2. Brown, E. V. L.: Net Average Yearly Change in Refraction of Atropinized 
Fyes from Birth to Reyond Middle Life. Arch. Ophth. 19:722 (May) 19238 


< 
if 
: 


SLATAPER-—REFRACTION AND WISION 


1 used a total of 14,868 ocular refractions in the single method and 
20,702 ocular refractions in the multiple method, or a total of 35,570 
ocular refractions. The average interval between cycloplegic refractions 
was 5.03 years 

In this study, “eyes examined’ means that cycloplegic refractions 
were made or visual acuities taken at intervals of one or more years. 
The same eye was often examined many times during the patient's life. 


Tame | —Compartson of Annual Age Vanations m the Brown and the 
Present Serves 


Brown Series Siataper Series 

Average 
Annual Age Annual Age Aunvual Age 
Variation, D. Difference, D. Variation, D No Variation, D 


+ 0.0482 
0.198 
0. thd 


+04) 0.182 +0. 256 
0.085 +0437 
+0.27 0.080 +0410 
+0. 

+O. Lie 

0.045 +0 

0.20) 

0.146 

0.20 

0.267 

0.2 

0.306 

© 256 

0.1% 

0.135 

@.417 


EF ES 


13 
i“ 
5 
16 


Total difference 


Average difference 


In the oldest group, that of the last twenty-one years, in which the 
annual average was 57 eyes per year, one-half the probable error was 
corrected by plotting each year on a diagonal line from 68 to 87. This 
reading was averaged with the original figures for each year. This 
doubled the number of ocular compilations and made for accuracy. 
This principle is often used in civil engineering 


‘ 
ist 
‘ 1 
453 
10 
u 406 
456 
me 
is 
ti 
157 0.012 0.082 
13 0.08 0.005 
Or 0016 
4.014 1.106 
1.104 
. - 20.058 
| 


1RCOHIVES OF OPHTHALMOLOGY 


Brown used compilations of 8,104 eyes of patients of ages from | 


to 3O inclusive, as shown in table 1. Since he had many more patients 


from | to © years of age than I, I include his statistics for ages from |! 
to 10 years, which give a better over-all picture of the age variations for 
these years 

It will be noted that his annual age variations are very close to mine, 
the difference being + 0.038 D. Hence, in table 1 I have given the 
averages of our two figures for each of the first ten years of life. My 
table 2 and graph (chart) include the cases from Brown's statistics for 
the group from 1 to 10 years of age (table 2) 


« 


bor the years (below 11 " h my statistics were 
had many mo ; For the grou low 11 years of age, 
otal being 4,200 eves 
age variations from the 3 are tabulated: 
ypermetromi arl | Birth to 7 vr 
to 3O yr 
permetropia of middle age 1 to #4 yr 


le myopia to 8&7 yr 


These values are shown in the graph 
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Tastes 2.—Age Norms of Refraction and inon 


Percentage 
Spherical Annual Age Number of with 
>. Variation, D Eyes Vimos Number V 
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Herrnheiser * examined 1,918 eyes of newborn children between the 
ages of 8 and 14 days under atropine cycloplegia. He found that the 
average refraction was +4- 2.32 D. 


CHANGES OCCURRING WITH AGE 


the total change in spherical equivalent during life was + 8.673 D 
It can be seen that from birth to 7 years of age the eye made a gain of 

1.617 D. of hypermetropia, an average of + 0.231 D. per year—the 
hypermetropic change of early childhood. After the age of 7 years the 
eye becomes more myopic (or less hypermetropic), until the age of 30 
During this period the refraction shifted toward myopia by 3.327 D 
an average of — 0.151 D. per year. Is this axial myopia in the young 
due to the physiologic stretching of the eyeball? From the ages of 31 
to 64 years, the eye had a gradual gain of + 1.362 D. of presbyopi 
hypermetropia, the hypermetropia of middle age, an average of + 0.04 
1). per year 

Parsons * stated 

The hypermetropia which comes on in old age associated with presbyopia is to 
be attributed to increased refractive index of the cortex of the lens. Straub and 


Falkenburg consider that it is a dynamic hypermetropia due to loss of tone in the 
chary muscle 


After the age of 64 the refraction becomes more minus, owing to 
senile changes in the lens. However, the refractive change is only 
slightly myopic, though fairly constant, until the age of 71 is reached. 
when there is a marked myopic change. The rapidity of this change is 
due to the development of senile cataract. The total change of senile 
myopia from the ages of 65 to 87 was — 2.367 D., an average of — 0.103 
D. per year. The greatest annual variation, + 0.231 D., occurred in 
early childhood, and the least, + 0.04 D., in middle age, the hyper- 
metropia of middle age (chart) 


AVERAGE REFRACTION FOR ADULTS 


What is the average refraction for adult life, excluding old age, with 
homatropine cycloplegia? The graph shows that the changes in spherical 


equivalent were least between the ages of 22 to 55, inclusive. Hence this 


would be the fairest age on which to base a conclusion 
I took the spherical equivalent for each of these years and corrected 
their annual age variation to the age of 34 years. The average of these 


corrected averages to the age of 34 was + 0.629 D. This series consisted 
of 10,020 eyes, or an average of 295 eyes per year 


3. Herrnheiser, | Die Refractionsentwicklung des menschlichen Auges, 
Ztschr. Heilk. 18:348, 1892 

4. Parsons, |. H The Pathology of the Eye, New York, G. P. Putnam's 
Sons, 1906, vol. 3, p. 935 
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Bothman ® showed that atropine cycloplegia uncovered, im both 
myopia and hypermetropia, an average of 0.605 D. more plus refraction 
than did homatropine cycloplegia. Bothman’s average factor was +- 0.605 
D; my average, with homatropine cycloplegia, was + 0.629 D., a 
total of + 1.234 D. Therefore, my atropine refraction should be 
+ 1.234 D. This value is practically the same as Brown and Kronfeld’s * 
figure for the average adult refraction, or + 1.25 D. under atropine 
cycloplegia 

VARIATION IN CYLINDER 

In a study of the changes in cylinder between | and 72 years of age 
m 15,120 eves with the single method and in 20,222 eyes with the multi 
ple method, the average change of cylinder was found to be + 0.066 D 
per vear, that is, a change of less than 0.1 D. in the strength of the 
‘ylinder. The variation in cylinder from year to year was so radical 
that it became confusing 

The averages for groups of five years were then taken, These groups 
averaged 2,524 eyes each, and their average variation was + 0.066 D. 
the same as the annual variation. I frequently found a marked change in 
the cylinder variation in individual patients after a few years—as much 
as 1.00D. My conclusion is that there is nothing constant about the 
average change in the strength of the cylinder as the result of age 


However, the age factor does change the axis of the cylinder, as shown 
by Kronfeld.’ 

The other detailed statistics on variation in cylinder are so inconstant 
that they are not of sufficient value to justify their inclusion in this 
article 


COMPARISON OF ANNUAL AGE VARIATIONS IN MYOPIA 
AND HYPERMETROPIA 


\ series of 1,704 myopic eyes was checked against one of 2.003 

hypermetropic eyes each year from the ages of 8 to 22 years 
Spherical Equivalent 

Annual Average 

Eyes Total Change Change 

Myopic .... : -4.326D — 0.288 D 

Hypermetropic .. 2.128 D 0.142 D. 

Both myopic and hyperopic 2.774D — 0.185 D 

5. Bothman, L.: Homatropine and Atropine Cycloplegia, Arch. Ophth. 7: 398 
(March) 1932. 

6. Brown, E. V. L., and Kronfeld, P. C.: The Refraction Curve in the 
U. S. A, with Special Reference to Changes in the First Two Decades, Extrait 
de Compte-Rendu du XIII Concilium Ophthalmologicum, Amsterdam, The Haag 
1929 


7. Kronfeld, P. C Frequency of Astigmatism, Arch. Ophth. @:883 (Dec.) 
1930 
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Therefore the myopic change in the young was twice as great in the 
myopic as in the hyperopic subjects. 
Subject Average Cylinder 
M yopx 0.42 D 
Hypermetropic 0.83 D 


921D 
The hypermetropic subjects had 0.21 D. more cylinder than the 


myopic subjects 


From this we can conclude that a hyperopic eye of a certain degree is more 
apt to have a higher grade of astigmatism than a myopic eye of the corresponding 
tegree [Kronfeld] 

Uherefore myopia is not due to uncorrected astigmatism 


Of 1,586 myopic eyes, or 793 pairs of eves, the most myopic had an 


average cylinder of 0.58 D., and the least myopic, an average cylinder of 


0.47 D,, a difference of 0.11 D. cylinder, which is unimportant As 


ready noted, the hypermetropic subjects had 0.21 D. more cylinder 
than the myopic subjects 

This slight increase in cylinder would not account for the difference 
in average spherical equivalent hetween these eves 

Average Spherical 
Equivalent 
Most 1453 D 
Least myope e 1.069 D 


Difference 0.384 D 
this ditlerence is three times the difference in evlinder 


Since the hypermetropic subjects had 0.21 D. more cylinder than the 
myopic subjects, | do not believe that the difference of 0.11 D. cylinder 
for the most myopic eye is the cause of the increased myopia. Of 210 
myopic eyes of equal spherical equivalent, the right eve showed an 
average cylinder of 0.41 D. and the leit eve an average of 0.39 D., a differ 
ence of 0.02 D. more cylinder for the right eye. In 1,374 myopic subjects, 
the spherical equivalent for the right eve averaged 1.325 D. and that 
for the left eve, 1.195 D., proving that the right eye is more often 


myopic than the left eve by 0.130 D 


MENOPAUSAL CHANGES IN) ACCOMMODATION 


\ study of 950 women and 650 men between the ages of 45 and 50, 
} 


inclusive, si 


owed that the women lost a total of 0.59 D. accommodation, 
or 0.1 D. more accommodation each year than the men. At the age of 
45 the loss was 0.07 D.; at 46, 0.07 D.; at 47, 0.07 D.; at 48 (middle 
of the menopause), 0.24 D.; at 49, 0.07 D., and at 50, 0.07 D.., a total 
loss of accommodation of 0.59 D. more in women than in men for this 
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five year period. The study of Duane’s* table shows the losses for both 
men and women as indicated 


Age Loss of Accommodation, D 
45-460 0.5 
46-47 0.4 
47-48 0.4 
48-49 0.2 
49-50 02 
Total loss 1.700 D 


My greater loss in women than im men 1s 0.59 D. for this period 


Phe average age of the menopause is 47'4 years. Novak” stated 
‘Fifty per cent of all women cease menstruating between 45 and 50 years 
of age ; a quarter below 45 and a quarter above 50 years.” Now, one-half 
the women lose 0.59 D. more accommodation than men in five years 
If only one half of these women show the effect of menopause, then 
2 « 0.59 D., or 1.18'D., is the effect in the average woman during her 
two and one-half years of menopause. This is based on the assumption 
that it takes less than two and one-half vears for the average woman t 
get over the effect of menopause. The average woman loses more than 
1.00 D. of accommodation due to the menopause alone than does the 
woman of the same age not in menopause. In looking over my records 
I noted that individual women, during the first two and one-half years 
after the beginning of menopause, lose about 1.00 D. more of accommo 
dation than do men for the same ages. Similar changes were noted for 
the artificial menopause. This demonstrates the necessity for frequent 
changes in glasses in women who are passing through the menopause 


OLD 


AGE 
In the study of the old age group (above 69 years) | called the eyes 
healthy if there was no pathologic condition or cataract and if vision 
was above 5/60. I classified cataract as incipient when vision was 5/10 
or better, as premature when vision was 5/10 to 5/60 and as mature 
when vision was 5/60 or below. Eyes with other diseases were classified 
as seeing when vision was 5/40 or better and as blind when vision was 
3/60 or below. This classification was made for statistical purposes 
only. For statistical purposes, also, | assumed that light perceptior 
equaled 1/500, instead of 5/infinity, because | conld not average infinity 


with definite figures 


& Fuchs, E Textbook of Ophthalmology, authorized translation from the 
twelfth edition, revised and greatly enlarged, by Alexander Duane, Philadelphia 
1. B. Lippincott Company, 1919, p. 860 

9. Novak, E Textbook of Gynecology, Baltimore, Williams & Wilkins 
1944, p. 114 
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In the old age group (70 to SO years), of 1,404 eyes studied, 253 

18 per cent) had healthy eves and clear lenses, and 846 (60.2 per cent) 
ataractous lenses; 13.6 per cent (eyes with other diseases) were 
classified as seeing, and 9.3 per cent, as industrially blind) The average 
vision of eyes with healthy, clear lenses was 5/7.5 


EATREMI 


OLD AGE 


No one was found with clear lenses after 87 years of age. Of 236 
eyes of persons between the ages of 81 and 87, only 19, or 8.0 per cent 
were healthy eyes with apparently clear lenses. At 80 years of age all! 
an expect to have senile cataracts 

It should be noted that the entire curve of refraction, from birth to 
id age, includes only those eyes that were healthy with clear lenses 
>ince most eyes after the age of 70 have senile cataracts, the eye of old 
age becomes more myopic each year, in spite of the fact that a few lenses 
appear to be clear. Hence, this myopic curve continues until 87 years 
f age, after which my statistics are of no value, owing to the limited 
number of cases 


SENILE CATARACT 


Since senile cataract affects the refraction and vision of later life, a 
special study was made of persons in this age group. For statistical 
purposes, it is assumed that all senile cataracts occurring after the age 
of 40 were senile cataracts. The senile cataract group before the age of 
40 was classified as presenile 

\ study of my series of 1,850 senile cataracts occurring after the age 
# 40 gave the following data 


Number Average Average 

of Average Vision Vision 

Senile Vision Industrial Aphakx 
\ec Cataracts Seeing Eve % Blindness No Fye No 
S/ll2 06 1/125.6 27 §/5.3 
48-57 1&2 $/16.1 59 1/143 76 5/19.5 1} 
58-67 §/15.6 79 1/151.5 93 5/146 4} 
785 5/198 1/209 120 5/30.6 137 
"8.87 120 $/30.1 79 1/244 68 $/33.3 


4 


1 
Total ; 925 center of group, 69 years 9 months of age 


in this study the vision of seeing eyes with senile cataract is compared 
with the vision of seeing aphakic eves 


In a local hospital (St. Joseph's Infirmary), of 320 operations for 
senile cataract, covering a period of four years, the average age of the 
patients at the time of operation was 664) years. Only 20 of these 


2 per cent, were past the age of 80, indicating that many 


mtients, or 6 


| 
4 { 
240 
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extremely old people are not operated on for cataracts causing blindness, 
a deplorable fact. An operation would better the vision of many of these 
persons during the last years of their lives. Statistically, these figures 
mean that the average age for cataract operation (6644 years) does not 
indicate the average age that a person can expect to have cataract (6934 
years). More old people should have operations for cataract 


PROGNOSTIC SIGNIFICANCE 


fo get the ideal refraction for any age below 31, 0.610 D. is sub- 
tracted from the age norm for that year; e. g., + 3.610 D. (the age norm 
for 9 years) —0.610 D. — + 3.00 D., the ideal refraction for a child 9 
years of age 

Static emmetropia in the young 1s not the ideal refraction except near 
the age of 31. Emmetropia at the age of 7 years means that the child 
will have about —- 2.00 D. of myopia at the age of 15. The outlook for 
senile cataract may be stated as follows: After the age of 40 a myopic 
change of a % D. or more in less than a five year interval probably 
means incipient cataract. A stationary refraction over a period of five 
years suggests that no cataract will develop for a few years. A hyper- 
metropic change of 14 D. or more after the age of 40 means no senile 
cataract for many years 

VISION 


Chavasse *® stated that the vision of the average infant at 4 months 


of age is 6/768 (1/128) ; at 6 months, 6/288 (1/48), and at 9 months, 
6/72 (1/12). My yearly averages for visual acuity are as follows: 1 year 
of age, 5/35 (estimated) ; 2 years, 5/12.1, and 12 years, 5/5. The E 
chart was used with children from 2 years of age until they entered the 
fourth grade in school. 


This visual acuity increases until the age of 18, when it reaches a 
maximum of 5/4.4. It remains stationary until the age of 62, when it 
drops to 5/5.2. From 62 to 69 it parallels the refractive curve until 70, 
when it has a more sudden drop, due to senile changes in the eye, 
including cataract 

Since at the age of 69 years 9 months the average person has cataract, 
it would not be statistically fair to exclude the vision of many persons 
with incipient cataract who still have useful vision. Therefore, beginning 
at the age of 70, I have charted the visual acuity of all persons with 
healthy eyes and of persons with incipient cataract having vision of 5/40 
or better. This is shown in the graph 

This curve of vision is a much fairer curve and is much more regular 
than the upper curve on the graph. The reason that vision is better from 


10. Worth, C.: Worth's Textbook on Squint, edited by F B Chavasse, 
Philadelphia. P. Blakiston’s Son & Co. 1939. p. 105 
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70 to &O years of age in the group with clear lenses is because so many 
eyes with incipient cataracts at this age are represented in the lower 
curve. After 80 years of age the vision is about the same in each curve 
hecause practically all eyes show nuclear changes with the slit lamp even 
though the lenses have been classified as clear 


PERCENTAGE OF OR VISION 
Che percentages of all eyes with healthy clear lenses from birth t 
69 years which had vision of 5/5 or better are charted on the lower 


curve, Vision of 5/5 was first found at the age of 3 vears. at which age 


its incidence was 3 per cent, at 4 years it was 8 per cent, and at 5 years 


<< per cent with gradual increase until 22 vears, when it was 94 per 


cent. Vision remained fairly constant until the age of 62. when it begat 
to drop, probably owing to beginning senile changes in a few cases 
E. Marks (Berens ") found that 16 per cent of children at 3 to 4 years 
had 20/20 vision, a percentage which is much higher than was nn 


experieti 


Che average age for senile cataract is 69 years 9 months 
alter the 


Cherefore 
age of 69 many of the people who have 5/5 vision may have 


heginnming cataract Hence, after the age of 70, cases of incipient cataract 


were included in the lower curve on the graph. This accounts for the 
sudden decrease in vision from the age of 60 to that of 70 

In a study of the vision of the aphakic eves in persons past 60, it 
an be seen that the loss in vision declines at about the same rate as that 
im eves with fairly clear lenses rhis loss of vision is due to the senile 
changes back of the lenses, and vision cannot be restored to the vision 
of youth or adult manhood even by a perfect operatior 


lhe age factor in refraction and vision plays a large part in the daily 


practice of every ophthalmologist. It can truly be said that in regard 
to vision the old reach their second childhood The average vision of 


healthy eves with clear lenses for the age of &7 is about the same as that 


tor a child of | » vears 


Following the suggestion of Dr. Edward Jackson.’ | made this stud 


ot the age norms of refraction and vision. It is hoped that ophthal 


mologists who have enjoved a larger practice will add to and correct 


these statistics There have been many other ophthalmologists with a 
larger number of records, better qualified than 1, who could have made 


Since they have ner done 


1 offer this paper 


CUNCLUSIONS 


Phe average static refraction at birth is + 2.32 D. ( Herrnheiser *) 


The hypermetropic change of early childhood to the age of 7 vears is 


1). Berens, The Fye and Its Diseases, Philadelphia. W. B 
Company, 1934. p 174 


Saunders 


Ay 
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+ 1.617 D. The axial myopic change of the young (8 to 3O years) ts 

3.327 D.; the hypermetropic change of middle age (31 to 64+ years), 
+. 1.362 D., and the senile mvopic change (65 to 87 years), — 2.367 D 
\verage vision is 5/35 at 1 year of age; 5/12.1 at 2 years and 5/5 at 
12 years. It reaches the maximum 5/4.4 at the age of 18 and remains 
stationary until 62, when it drops to 5/5.2. At the age of 70 it makes a 


sudden drop, owing to senile changes im the eve 


1110 Medical Arts Building 


ARSTRACT OF DISCUSSION 


Dre. Atrrep Cowan, Philadelphia: The material presented by 
Dr. Slataper represents an immense amount of work, and he deserves 
great credit for his patience, industry and intellectual mterpretation of 
the data. A paper of this kind also requires courage, because so many 
factors are concerned that probably nine out of ten ophthalmologists will 
take exception to, or find fault with, certain procedures or methods of 
examination or the analysis of the findings 

I. for instance, find fault with the universal use of the so-called 
spherical equivalents. As I have often stated before, one may say that 
quantitatively a cylinder of a given power ts equivalent to one-half the 
same given power of a spherical lens; qualitatively, however, there is 
no such equivalence. A 4 D. cylinder can never be properly replaced 
by a 2 D. sphere, nor can a plano lens be substituted for a 3 
sph. > +6 D. cyl. In my opmion, the so-called equivalent power may 
be used as a measure of compound hypermetropice or myopi astigmatism 
in the wav in which it is used here by Dr. Slataper, but not as a measure 
of mixed astigmatism 

A condition that should be applied to any investigation seeking to 
establish norms is that the material represent a cross section of the 
whole population, a true picture of the general state, not merely that of 
1 number of office and clinic patients who seek relief from discomfort, 
ften the result of an uncorrected refractive error. The vast majority of 
persons under 40 or 45 years of age with emmetropic, of nearly 
emmetropic, eyes and those with low or medium degrees of hyper- 
metropia are never seen by an ophthalmologist. Dr. Slataper’s statistics 
tend toward the inclusion of too great a number of persons with myopia, 
istigmatism and high grade hypermetropia in proportion to the popula- 
tion, Hypermetropia, even fairly high grade hypermetropia, especially in 
very young persons, ts more prevalent than the available statistics 


indicate 

It is interesting that Dr. Slataper found, with Dr. EF. \ L.. Brown, 
that the refraction decreased (hypermetropia increased) in children up 
to 7 vears of age and that the figures of these two investigators are so 
close. Is it possible that there might be a different picture if-all children, 
and not chiefly patients, were examined? If the normal trend is toward 
a decrease in the refraction up to 7 years of age, as shown, it seems that 
the same should be found in children with myopia ; that is, myopia should 
decrease up to 7 years of age. 

The decrease in refraction (increase in hypermetropia) between the 
ages of 31 and 64 may well be accounted for by the relaxation of the 


j 
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accommodation as age increases, or, as Straub and Falkenburg stated. 
by loss of tone in the ciliary muscle 

Among the many interesting points which Dr. Slataper has brought 
out is the influence of the menopause on the loss of accommodation. | 
agree with him that in general the loss of accommodation is more rapid 
and occurs at an earlier age in women than in men, but this loss gradually 
slows down until in the early fifties, and thereafter, the power of accom 
modation for men and that for women of a given age are about the same 

Dr. Evexett L. Goar, Houston, Texas: This paper represents a 
tremendous amount of work and is a valuable contribution to ophthalmic 
literature. I know of no one else who has had the patience and endurance 
to review over 35,000 refraction records and to publish the findings 

I shall not attempt to discuss Dr. Slataper’s tabulations showing the 
annual age variations in refraction. Statistics are likely to make a person 
dogmatic in certain statements. I recognize that all life insurance com 
panies hase their rates on actuarial statistics; but, in addition, they also 
look very carefully at the individual patient, and if he deviates from the 
normal they “rate up” the applicant. Dr. Slataper makes the statement 
that “emmetropia” at the age of 7 years means that the child will be 
myopic at the age of 15. Statistically this statement is correct, but in 
individual cases it may be quite wrong. It is true that an ophthalmologist 
likes to see 1 or 2 D. of hypermetropia in a young child as a buffer 
against myopia and that he should warn the parents to have the eyes 
examined frequently in order to detect the myopia early if it appears 
[ have followed many such children to adult liie who were close to 
emmetropia at 7 or 8 years of age, and they have never become myopic 
On the other hand, I have seen children with over 3.00 D. of hyper 
metropia who became myopic before adult life. I believe that myopia 
is usually familial and that no treatment has the slightest effect on it. 1 
cannot subseribe to the statement frequently heard that myopic eyes may 
be as healthy as hypermetropic eyes. If that is true, there should be as 
many hypermetropic patients with changes in the vitreous and retinal 
separation as there are myopic patients ; that is not the case 

It has been my understanding that in older persons the tendency 
toward hypermetropia or myopia depends on what happens to the crys 
talline lens. Swelling of the lens and sclerosis of the lens produce myopia, 
while flattening produces hypermetropia. As a person grows older, if 
the lens flattens as it scleroses, the processes may neutralize each other 
and the refraction remain about the same. If, however, the scleresis is 
intense and the lens does not flatten, but may even increase along its 
anteroposterior axis, lenticular myopia occurs, and the patient receives 
the doubtful boon of “second sight sé 

| know of nothing in ophthalmology that requires better judgment 
than the question of operation tor cataract in very old people. Dr 
Slataper deplores the fact that only 6.2 per cent of persons with cataract 
over SO were operated on. | am inclined to beheve that this proportion is 
about right. I do not mean that people should be allowed to go blind 
because they are old. Many elderly people who have intense nuclear 
sclerosis may have very poor distance vision; but with a good light they 
can read well without glasses, and they have the great advantage of 
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binocular vision. One should consider very carefully before subjecting 
such a person to a cataract operation, lest his last state be worse than the 
first. I have carried many of such elderly persons along without opera 
tion until death solved the problem. In my earlier days | operated o: 
some of them, to my profound regret. 


Dr. F. J. Statarer, Houston, Texas: I wish to thank Dr. Cowan 
and Dr. Goar for their discussion of this paper. I am satisfied with the 
statistical value of my “norms of refraction from birth to old age” and 
with the “norms of vision” from birth to 64 years of age. However, 
since the curve for senile myopia starts for patients at the age of 65, 
owing to the beginning of cataract in many cases, and my average age 
for senile cataract was found to be 69 years 9 months, I believe that 
my norms of vision for persons past 65, and especially past 70, are not 
correct, owing to the fact that I excluded all eyes with cataract. The 
normal vision of old age must include values for all seeing cataractous 
eyes, since most of the eyes in this age group have cataract. 

The last eleven years in this series averaged only 12 cases for each 
year, because most of the patients at this age had cataract. I hope in 
the future to present a supplementary report giving the vision for each 
age of all healthy eyes as corrected with lenses, including cataractous 
eyes with useful vision in persons from 65 to 95 years of age. 
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THE EYE IN TERATOMAS 
Report of a Case and Review of the Literature 


GOODWIN M. BREININ, MD. 
MEW YORK 


ERATOMAS have been the subject of innumerable scientific and 


philosophic speculations since the inception of oncology. Their 


nzarre disorganization of structure and their even more bizarre approach 
to organogenesis have long aroused great interest among pathologists 
and embryologists 

Teratoma, literally a wondrous or monstrous growth, may be defined 
as a tumor containing tissues derived from two or more germ layers 
Most body tissues have been described in these tumors, and it has been 
said that the teratoma may well serve for a review of hnstology 
(haracteristically, however, gonadal tissues are hardly ever seen 
ind certain other tissues, such as liver, very rarely Skin, bone 
artilage, connective tissue clements, epithelium of the respiratory 
und gastrointestinal tracts, smooth and striated muscle and ghal and 
nerve tissues may all be present in abundance. These tissues may be 
nature or immature, the latter constituting the malignant, embryonal 
teratoma ; but even the adult tissues may undergo malgnant change, with 
subsequent metastases At best, the borderline between the immature 
ind the mature type is vague. The common dermoid cyst is a teratoma 
in which elements of the skin and its appendages predominate, although 
careful search will usually reveal nonectodermal elements as_ well 
Willis * expressed disapproval of the term dermoid with reference t 
teratomatous cysts, reserving it exclusively for inclusion cysts of body 
surface ectoderm 

Teratomas may occur anywhere in the body but are most frequently 
bserved in the gonads. They occur in the eye and its adnexa, usually 
as a dermoid evst or a dermolipoma, and rarely as a solid orbital 
teratoma 


From the Departments of Ophthalmol ! ke Beth Israel Hospital 

Presented at a meeting of the New or ‘ i Medicine 
iohthalmology, Oct. 18, 1948 

1. Moore, R.: Textbook of Pat! : *hilade!phia, W. B. Saunders Company 
44, p. 1119 Foote, N.: Pathology in Surgery, Philadelphia, |. P. Lippincott 
45 

2 Willis, R. A \ Further Study ru it Teratomata, |. Patt 
Bact. 48:49, 1937 
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the attempts at organogenesis so often noted in solid teratommas 


range from histologically identifiable segments of intestine to extremely 


rare structures resembling a malformed human body ( Plaut*). [tts net 


surprising, therefore, that the eye should be represented m varying 


degrees of differentiation in these peculiar tumors. The ability of these 


tumors to elaborate organs or organoid structures does not appear to 


© altered by the site in which they grow. Thus, optic anlages have 


wen noted in teratomas of the ovary, testis, buttock, sacrum, urmar’ 


ladder, kidney, abdominal cavity, intestine, thyroid, cranium, orbit and 


pituitary gland and doubtless may be found wherever else the tumor 
ccurs 

The classithcation ot teratomas Is unsatistactory, owing to ignorance 
if their histogenesis. Numerous theories of origin have been proposed : 
1) proliferation of dislocated or supernumerary blastomeres; (2 
parthenogenesis of gonadal or extragonadal germ cells; (3) internal 
twinning; (4) growth of fertilized polar bodies; (5) developmental! 
errors in the primitive streak and early axial structures; (6) organizer 
activity. Full discussions of these controversial theories are to be found 
n the papers of Willis,t Nicholson,’ Krafka* and Plaut.* Theories | 


ind © are most widely regarded today 

lhe occurrence of teratomas in the eye and orbit is well known t 
:phthalmologists, but the presence of ocular structures and adhexa 
reratomas arising in other organs of the body has not previously been 
described in the ophthalmic literature. Such a case and a review of 


the literature are presented 


REPORT 


OF CASF 


1) W. a white girl aged 19, a virgin, was admitted to Beth Israel Hospital 
n Aug 1947. with a diagnosis of cyst of the right ovary. Her left ovary had 
heen removed four years previously for a dermoid cyst 

Laparotomy was performed, and an encapsulated mass in the right ovary was 
resect The pathologic diagnosis was malignant teratoma. Supravaginal hyster 
ectomy with bilateral salpingectomy and removal of the right ovary was performed 
The patient received radiation therapy and was discharged on September 24, Her 
subsequent course has been uneventful 


ross Description of Specimen.The specimen was an ovoid cystic tumor : 
measuring 20 by 15 by 9 cm. and containing small solid portions. No anatomic 


landmarks could be recognized on the outside. On incision, a large amount of thin 


3. Plaut, A Dermoid Cyst of an Ovary Containing a Structure Similar t 
a Human Body (Homunculus), I. Mt. Sinai Hosp. 12:567, 1945 

4. Willis, R. A.: (a) Structure of Teratomata, J. Path. & Bact. 40:1) 1935 
(h) footnote 2 
5. Nicholson, G. L. Studies on Tumor Formation, Guy's Hosp. Rep. 84: 
140 and 389, 1934: 88:8 and 379, 1935 

6. Krafka, J., Jr.: Teratoma: An Explanation of Its Cause Based on the 
Organizer Theory of Embryology, Arch. Path. 281:756 (June) 19% 
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dark brownish fluid escaped. About one-third the volume of the mass was soft— 
partly solid and partly microcystic. A small, flat portion near the periphery 
was bony 


Microscopic Deseription.-There was a great variety of mature and immature 
tissues. Various types of cartilage and bone were abundant. A number of optic 
rudiments were present. 

Optic Rudiments: Neurvepithelium, in the form of tubules, masses and small 
ysts, was present in abundance. In one place a small irregular cyst lined with 


Fig. 1! {, distorted optic anlage 5 }, optic anlage approximating the 
1S mm stage: 


a thick mantic o leep blue-stammng nucle: was contiguous to 
a compressed, oval, cystlike layer of low cuboidal cells filled with yellow-brown 
pigment granules (fig. 1.4). In another place was a mass of fragmented, disorganized 
neuroepithelium, partly tubular, partly cystic, showing many rosettes, areas of 
necrosis, small hemorrhages and a very irregular strip of pigment epithelium 
Resides these extremely distorted vestiges, there was a rudimentary eye which had 
achieved a considerable degree of differentiation, exhibiting at the same time 
several remarkable structures (fig 18). It had the appearance of the double-walled, 
secondary optic vesicle (optic cup) at about the 15 mm. (5 to 6 week) stage of the 
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normal embryonic eye. Curiously, only half the eye showed orderly development. 
In the other half the outer wall was slightly less mature, and the inner wall was 
strikingly undifferentiated and disordered 


Fig. 2.—A, well developed half of optic anlage; x 300. B, anterior lip of well 
developed half of retina; x 750. Note mitotic figure and fibrils. 


The outer wall was composed of pigmented, polygonal cells with oval to round, 
vesicular nuclei, each containing a nucleolus. The nuclei of the less mature half 
appeared to be arranged in two to three rows, although, as suggested by Mann* 


7. Mann, I: The Development of the Human Eye, London, Cambridge 
University Press, 1928. 
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that they actually represented ganglion cells. In the deeper portions of this layer 
occurred cells with oval nuclei, from the extremities of which fibers passed outward 
through the transient layer and inward through another clear interval corresponding 
to the nerve fiber layer, to end in an expansion on a definite internal limiting 
membrane. These corresponded exactly to fibers of Muller and terminated in 
identical footplates. The internal limiting membrane had a slightly scalloped 
appearance, possibly due to traction exerted by the fibers on fixation (fig. 3) 

The homologous features of retinal structure in the human embryonic eye and 
in the teratomatous eye are summarized in tables | and 2 (normal values from 
Mann,’ figs. 70 and 71 and p. 104). From the foregoing data, the stage of develop- 
ment of the teratomatous eye can be placed at about 15 mm. (5 to 6 weeks). The 
approach to normality in one part of this eye is all the more striking in view of 
the extreme abnormality of the other 


Taste 1.—Heomologous Features of the Embryonic and the Teratomatous Eye 


Embryonie Eye Teratomatous Eye 


i. Basement membrane, ciliated 1. Basement membrane with suggestive 
ecHia 
Outer peuroblastic layer (68 rows) 2. Basal layer of nuclei (7 6 rows) 
Fibers of Mailer 3. Oval nuclei with fibrous procesers end 
ing in footplates 
4. Transient layer of Chievitz 4. Clear area traversed by fibers 
Inner neureblastic layer 5. Inner nuclear layer (ganglion cells’) 
6. Nerwe fiber layer (mostly Miilier’s 6. Clear area traversed by fibers from § 
fibers) 
internal limiting membrane 7. Internal limiting membrane 


Taste 2.—Measurements for 12 and 17 Mm. Stage of Embryonic Eye and 
Teratomatous Eye 


Mm 12 Mm 
Embryonic Teratomatous Embryonic 

Eye Eye Fye 

A. Total width inner wall of optic cup 0.175 mm 0.140 rom 0.106 mm 

Bh. Width of original marginal layer (7-4).. 008 mm 606 mm 0.048 Inm 

©. Ratio B/A ‘ 0.48 0.45 

D. Diameter of pigment epithelium layer.. 02 mm 612 mm oO” mm 

Over-all diameter of optic cup 0.7 x 0.7 mm 0.6 x 0.6 mm 


Immediately beyond the internal limiting membrane, intimately in contact with 
it and occupying the depth of the cavity of the cup wa’s a mass of colorless, refractile 
granules with a slightly fibrillar appearance, which apparently represented vitreous 
(fig. 3). Adjacent to it, occupying most of the cavity down to the internal limiting 


membrane, was a columnar condensation of mesenchymal cells containing red blood 
cells in vaseular spaces. It was an obvious homologue of the hyaloid artery 
Several vascular buds lay on the vitreous, A number ot capillaries and an 
occasional pigment-containing cell lay adjacent to the outer surface of the pigment 
epithelium, completing the resemblance to the uveal tunic. There was no trace of 
lens or optic nerve. 

The abnormal half of the inner layer presented clumps and tubes of intensely 
staining, completely undifferéntiated neuroepithelium, showing many nuclear abnor- 
malities, mitotic figures and staining and cytologic variations (fig. 4). A few true 
rosettes (average diameter, 0.04 mm.) were seen here and were present in larger 


numbers elsewhere in the section (fig. 5.4). A typical rosette consisted of a layer 


y 
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of cells several nuclei in width, surrounding a clear central lumen. A rim adjacent 
to the lumen was free of nuclei and was traversed by fine fibrils, ending in a base- 


ment membrane, from which cilia-like processes arose. Occasionally one could 


Fig 4 


4, abnormal half of optic anlage resembling neuroepithelioma; x 300. 
B, detail of abnormal half of retina; « 750 


see a few fibrils lying within the lumen. Both round and horseshoe-shaped rosettes 
occurred (fig. 58). The transition from normal to abnormal retina was abrupt, 
and the histologic appearance of the latter closely resembled that of malignant 
neuroepithelioma retinae arising in the normal eye. 
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REVIEW OF LITERATURE 
Teratoma of the Sex Glands.—-The earliest significant report of 
eyelike structures in teratomas was published by Verneuil* (1855), in 
a series of papers entitled, “Inclusion scrotale et testiculaire.” He cited 


Fig. 5.—A, rosettes; x 500. B, horseshoe-shaped rosette; x 756 


Saint-Donat (1696), who described a massive teratoma of the testis 
containing a bony globe in the shape of a skull. This bony mass pre- 
sented two orbit-like cavities enclosing black vesicles lined witha uveal 


& Verneuil, A Inclusion scrotale et testiculaire, Arch. gén. de méd., 1855, 
vols. 1 and 2 
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tunic and containing a “flowing lymph,” which he called aqueous humor. 
In his own case of a teratoma of the testis, Verneui!l described a cyst 
containing pigment epithelium arranged partly in typical mosaic form 
and showing all the characteristics of the pigment epithelium of the eye. 

Marchand * (1881) was the first to describe an ovarian teratoma 
contaming small cavities lined with pigment epithelium like that of the 
retina, which was visible grossly as intensely black flecks 

Baumgarten *° (1887), unaware of Marchand’s work, stated that he 
was the first to describe a dermoid cyst of the ovary containing eyelike 
formations. These were paired or multiple; one was a delicate, trans 
parent vesicle arched like a cornea above, which allowed a dark. pig 
mented membrane, resembling the tunica uveae, to show through. Outside 
the latter was a loose connective tissue containing vessels, establishing 
the likeness to choroid. The author stated that the pigment epithelium 
was none other than the outer layer of the secondary optic vesicle, and, 
since pigment epithelium occurred nowhere in the body but the eve, the 
structure must be considered as such. The pigment particles were dark 
brown, round granules, spindle shaped or in crystalline bars. Actual 
retina was not observed, nor was there any trace of optic nerve. Cere 
bral tissues were closely associated with the anlage, surrounding it and 
lying within the cavity 

Kappeler '' reported the presence of retinal pigment epithelium in 
dermond cysts. Such areas were macroscopically visible as shiny, black 
spots lining the mner surface of small clefts. Microscopically, the pig- 
ment epithelium, resting on connective or nerve tissue, appeared as 
typical, hexagonal cells, arranged in a mosaic 

Pigmented structures considered analogous to optic anlages were 


reported in ovarian teratomas by Saxer '? and Kromer Three cases 
of such structures in teratomas of the testis were cited by Wilms."* as 
well as m ovarian dermoids.'*® The earliest American contributors were 


Lovett and Councitman '* who observed cysts with 


an outer wall of 


9 Marchand, F.: Ueber eine grosse teratoide Mischgeschwulst des Ovariums. 


Breslau. artzl. Ztechr. 3:249, 1881 

10. Raumearten, P Ueber cine Dermoidcyste des Ovarium mit augena! 
lichen Bildungen, Virchows Arch. f. path. Anat. 107:515, 1887: $08:216, 1887 

Il. Kappeler, I Inaug. Dissert.. Zurich, 1896. cited by Miller.™ 

\2 Saxer, F.: Fin Beitrag zur Kenntnis der Dermoide und Teratome. Beitr 
z. path. Anat. uz. allg. Path. 1902 

13. Krémer, P Ueber die Histogenese der Dermoideystome und Teratome 
les Fierstucks, Arch. Gyndk. §7:322, 1899 

14. Wilms, M.: Die teratoiden Geschwulste des Hodens, usw. Beitr. z. path. 


Anat uz. alle. Path. 99:233, 1896 

1S. Wilms, M Ueber die Dermoidcysten und Teratome mit besonderer 
Berucksichtigung der Dermoids der Ovarien, Deutsches Arch. f. klin. Med. 
$5: 289, 1895 

16. Lovett, R. and Councilman, W A Case of Double Teratoma, J. Exper 
Med. 2:427, 1897 
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pigmented epithelium and an inner wall of nonpigmented neuroepi- 
thelium in a teratoma of the testis in an infant. After resection of this 
tumor a fatal intracranial teratoma developed 


Another American, Montgomery,"" described a teratoma in the testis 
in a newborn infant which contained a flattened cyst partly covered with 
pigmented cells. On the opposite wall, and in places connecting with 
the pigmented layer, was a formation of neuroepithelium closely resem- 
bling retina. Its deep surface was lined with projections not unlike the 
cones of the retina. Layers of oval nuclei, from two to three in depth, 
resembled the granular layers. Montgomery reviewed the literature, 
citing 16 cases in which pigment epithelium had been reported 

Ocular adnexa were reported in dermoid cysts: an eyelid with lashes, 
Graves “*:; a fully developed upper lid and a partly developed lower lid 
with a vesicle (eve) between, as well as lashes and brow, Habs "*; a lid 
with follicles, cilia and other structures, near a cleft lined with pigment 
epithelium, Kartuschanskaja.” 

Katsurada *' described optic anlages, often paired, in 3 dermoid cysts 
These anlages consisted of cavities lined with pigment epithehum, One 
contained a round, almost homogeneous body, 85 microns in diameter, 


which was likened to vitreous. His descriptions, curiously, are almost 


identical with those of Baumgarten, who was not cited in his paper 
Hirst? at a meeting of the College of Physicians in Philadelphia, 


presented a specimen of dermoid cyst with an eye, stating, “It is one of 
the most curious errors of anatomical structure that can be seen,” 


Unfortunately, there was no further gross or microscopic description 


\ comparable event was the presentation at a German gynecologi 
society of a “dermoid cyst with a distinctly rudimentary optic anlage” 
by Amann 

Askanazy * noted the not infrequent occurrence of optic anlages in 


ovarian dermoids. Ketinal pigment epithelium was sometimes arranged in 
lamellas, sometimes in clumps, or was of the most varied and anomalous 


4 


forms. Similar observations were made in teratomas of the testis.’ 


i 17. Montgomery, D. W A Teratoma of the Abdominal Cavity, J]. Exper. 
at Med. 3:259, 1898 
18. Graves: M. Progress, February 1893; cited by Askanazy.** J 


19. Habs Ovarialdermoideyste, Miinchen. med. Wehnschr. 47:1789, 1900 

20. Kartuschanskaja, J Inaug. Dissert., Zurich, 1906; cited by Miller.“ 

21. Katsurada, F.: Zur Lehre von den sogenannten Dermoidcysten odor Embry- 
omen des Ejerstocks, Beitr. z. path. Anat. u.z. allg. Path. 30:179, 1901 

22. Hirst, B. C.: Dermoid Cyst with an Eye, Am. J. Obst. 48:112, 1903 


23. Amann, J Dermoideystom mit deutlicher rudimentarer Augenanlage, 
Zentralbl, Gynak. 34:1636, 1910; Monatsschr. f. Geburtsh. u. Gynak, 33:243, 
1911 


24. Askanazy, M Die Dermoidcysten des Eierstocks, Stuttgart, Bibliotheca 
Medica, 1905, pt. C, no. 19 

25, Askanazy, M.: Die Teratome nach ihrem Bau, Verhandl. d. deutsch. path 
Geselisch. 11:39, 1907 
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Unpigmented neuroepithelium was encountered in the inner wall of 
optic cups formed in teratomas. He stated that chromatophores of the 
choroid are not characteristic of the eye, since they occur rather 
constantly in the meninges of the central nervous system. 

Ohkudo,” in a comprehensive review of embryomas of the testis, 
cited the cases of Senitleben (page 516), Schwarz (page 528) and 
Pepere (page 534), in which pigmented retina was observed. He pre- 
sented several instances (cases 8 and 12) of optic cup formation 

Ribbert *' described an ovarian teratoma containing a thin-walled 
cyst the size of a nut, which appeared to be a rudimentary eye. A broad 
nerve containing numerous ganglion cells extended into the wall of the 
cyst like an optic nerve. 

Heijl,* who presented an exhaustive study of teratomatous optic 
anlages, described an unusual dermoid cyst containing an unquestionable 
optic organ. This consisted of a flattened, compressed, vesicular or 
tubelike formation. Its inner wail was formed by a partly smooth, 
partly folded, strongly refractile membrane, consisting of parallel con- 
nective tissue fibers with few nuclei. He stated that there is no struc- 
ture in the body like this but the cornea. It continued into vascular 
connective tissue and a pigment epithelial layer. No pars optica retinae 
or optic nerve was seen. He noted, in summary, that dermoid cysts 
may contain definite, macroscopic visual organs, lids and rudiments 
consisting of tunica externa, tunica media, pigment epithelium and, 
occasionally, lenses. Although cysts with pigment epithelium were fre 
quently seen in dermoids, no optic retina was discovered 

In solid teratomas (cases 23 and 26) Heijl found numbers of pig- 
ment formations, varying in development from simple neuroepithelial 
tubes to well differentiated optic cups. Several structures resembled 
the ciliary body. Many fragmented anlages were observed in this group 
It is interesting to note the structural variability of rudiments of the eye 
in these nearly always malignant tumors. Heijl reported malignant 
neuroepithelial growths in teratomas which corresponded exactly to 
those occurring in the mature eve. In a few instances he observed 
malignant melanomas arising from embryonal tumors of the sex glands. 
He pointed out the close relation of teratomatous eyes to tumors and 
developmental anomalies of the eyes 


Rohdenburg * reported pigment epithelium and traces of developing 


retina in 6 of 61 ovarian teratomas 


26. Ohkudo, S.: Zur Kenntnis der Embryome des Hodens, Arch. f. Entwckings- 
mechn. d. Organ. 36:50, 1908 

27. Ribbert, H.: Geschwulstlehre, ed. 2, Bonn, F. Cohen, 1914, p. 657. 

28. Heijl, C. F (a) Die Morphologie der Teratome, Virchows Arch. f. path. 
Anat. 238:561, 1921; (b) Ueber rudimentire Schorgane in Teratomen, ibid. 
271:670, 1929 

2. Rohdenburg, G. I An Analysis of Five Hundred Tumors of the Ovary, 
J}. Lab & Clin. Med. 92:211, 1926 
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Abadie * presented an interesting case of polymorphous embryoma 
of the testis with metastasis. In addition to many other tissues, it con- 
tained neuroepithelial formations, varying from tubules to solid masses 
with rosettes. Certain of these, by virtue of their architecture and the 
presence of retinal pigment, represented primary optic vesicles. Others 
were fragmented, of abnormal shape and lacking in pigment. He 
stressed the “curious” orientation of the pigment granules toward the 
lumen of the vesicles, rather than toward the choroid, such as, according 
to him, occurs in the secondary optic vesicle. (Corsy and associates * 
also alluded to this observation. The feature was also present in the 
case reported here.) In addition, there were metastases to the left 
epigastric region consisting of pure, undifferentiated neuroepithelium 
with many rosettes and nuclear abnormalities 

Corsy, Dome and Plantevin™ reviewed nearly 100 embryomas of 
the coceyx, ovary and testis. Retinal structures were seen in 12, in 2 of 
which they showed malignant change. Their structure was extremely 
diverse, but some reproduced primary and secondary optic vesicles. 
Isolated chromatophores were noted in the mesenchyme near the 
neuroepithelium, a phenomenon that has been mentioned several times 
in the literature. In | of the authors’ cases elongated chromatophores 
were strung out in a long serpentine train. The authors recalled in this 
connection the proposal of the neurectodermal origin of chromatophores. 
They concluded that although undoubted optic anlages occur, certain 
small, isolated or dissociated masses of pigment epithelium did not 
necessarily represent retina but resulted from a “general pigmentogenous 
property of neuroepithelium.” 

Ley * described an ovarian embryoma with malignant metaplasia 
and metastasis of cells of neuroretinal type. The primary tumor con- 
tained masses of cells disposed in rosettes with clear centers. Some 
cells contained pigment. Others were of retinal, choroidal or neuroglial 
type. Hepatic metastases were composed exclusively of rosettes and the 
aforementioned cell types, some giving rise to pigmented anlages of the 
eye. Ley’s figure 2 shows a striking resemblance to the classic retino- 
cytoma, arising from the pars ciliaris retinae. A somewhat similar tumor 
was described by Gosset and Masson."* 

30. Abadie, J.: Sur un embryome du testicule ayant-donné des métastases 
neuro-embryonnaires dans la région épigastrique gauche, Compt. rend. Soc. de 
biol. 93:98, 1925 

31. Corsy, F.: Dome, H., and Plantevin, P.: Sur lorigine et levolution des 
formations pigmentaires developeés dans les embryomes, Compt. rend. Soc. de biol. 
94:93, 1926 

32. Ley, R.: Embryome 4 evolution maligne du type retinocytome, Bruxelles- 
méd. 18:1514, 1938. 

33. Gosset, A., and Masson, P.: Névraxo-épithéliome de l'ovaire, Rev. de gynéc. 
et de chir. abd. 20:1, 1913 
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The occurrence of metastases of one or several of the component 
tissues of teratomas has often been noted, as well as malignant change 
m situ. According to Willis,’ the malignant property is polyvalent in 
most testicular and in some ovarian teratomas. No sharp line of dis 
tinction can be drawn hetween benign and malignant teratomas 


Magarinos Torres, Sampaio and Adler ** reported an ovarian 


teratoma containing many small cysts lined with discontinuous cubical 


epithelium (non-neural), histologic examination of which re vealed 


parallel fibers and cells corresponding to those of the lens. The authors 
suggested that the tumor arose from an area of ectoderm de stined t 


ditferentiate into the lens 


Intracranial T eratomas An epignathus combined with intracranial 


teratoma containing optic anlages, consisting of two black. pigmented 


spots, was described by Rindfleisch and Breslau and by Rippmann.** 
In a similar tumor, Sonnenburg described an eyelid with long 


lashes, tarsus and conjunctiva but no eve Saxer *™ found a teratoma 


the size of a fist in the third ventricle of an infant 


rhe tumor contained 
a number of optic anlages, 


and possibly malignant neuroepithelium with 


rosette formation \ plexus-like area of neuroepithe 


im at the anterior 
end of a cup was suggestive of the pars ciharis. Ribbert 


described 
a spongioblastoma of the brain containing many 


rosettes and a number 
ot cysts (ne 


group of cysts was lined with pigment epithelium similar 
to that of the retina \nother group was lined with a high, cylindric 
epithelium and contained a homogeneous, 
which he considered vitreous Klapproth ** 


cysts in a teratoma of the pineal body 


slightly striped material, 
observed neuroepithelial 
Derman™ reported a tera 
toma of the brain in an infant: examination revealed pigmented 
structures resembling optte anlages 


(cups) were noted by Kraus * 


cyst Secondary optic vesicles 


im a teratoma of the pituitary region. It 
M. Magarinos Torres. Sampaio, |. M., and Adler. H 
com estruturas semelhands cristalino, Mem 


35. Rindfleisch, |} am! Rres! 


Teratoma do ovaria 
Inst. Oswaldo Cruz $8:181. 1940 


au: Geburtsgeschichte und Untersuchung eines 
Falles von Foetus in Foetu. Virch« ws Arch. f. path. Anat. $0:406, 1864 
%. Rippmann,. } Ueber einen bisher nicht 


t heohachteten Fall multiple: Intra 
Anaug. Dissert., Zurich, D. Biirkli, 


fotation in- und ausserhalb der 
1845 


Sonnenburg 


Fin Fall von Epignathus. Deutsche Ztschr. f. Chir. §:99, 
1875 


7a. Saxer, F Ein zum grossten Teil aus Derivaten der Medulloplatten 
bestehende grosses Teratom der 3 Ventrikel, Beitr. z path. Anat. u. z. allg. Path 
28: 399_ 1896 

Ribbert, H 


Anat. 22§:195, 1918 
‘®. Kiapproth, W Teratom der Zirbel combiniert mit Adenom, Centralbl. f 
ig. Path. path. Anat. 88:617, 1922 
39. Derman, G.: Zur Kenntnis der Teratom des Gehirns, Virchows Arch. f. 
path. Anat. 288:767, 1926 
40. Kraus, E. j.: Ueber ein epignathisches Teratom der Hypophysisgegend, 
Virchows Arch. £. path. Anat. 271:546, 1920 
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also contained glial tissue, choroid plexus, neuroepithelial tubules and 
typical small rosettes. Denes“ published a case of congenital intra- 
cranial teratoma probably arising in the vicinity of the left orbit of a 
stillborn male infant. The left eye was extremely proptosed by the 
tumor. Histologic study showed tissues of all three germinal layers 
Cavities lined with pigment epithelium analogous to retinal anlages were 
noted, as well as many neuroepithelial rosettes. The latter were 
described as lined internally by blepharoplasts (his figure 3). These 
bear considerable resemblance to the rosettes present in my case, Denes 
commented on the malignant potentialities of this tumor, which, he 
said, had the microscopic appearance of a pure neuroepithelioma arising 
in the retina or elsewhere in the nervous system. No other site of 
tumor was found in the brain or the eyes of the infant 

Intraorbital Teratoma.—Von Hippel ** reported an orbital teratoma 
containing many types of tissue in a 5 year old child. An optic anlage 
presented a curious, inverse arrangement whereby the pigment epi 
thelium layer occurred on the inside and the nonpigmented neuroepithe- 
lium layer on the outside. The cavity surrounded by the pigment 
epithelium contained different types of tissue but no vitreous or lens. 
He stated the belief that the tumor was entirely analogous to teratoma 
of the ovary and other organs, 

Extracranial Teratoma.—Heijl* presented a unique case of a 
teratoma occupying the right temporal region of a fetus. Several polyps 


in the tumor contained cysts lined partly with pigment epithelium 
and partly with nonpigmented neuroepithelium surrounding a clear, 
slightly fibrillary body called vitreous. He also cited Forster,“* who 
observed structures suggestive of eyes in an epignathus. 


Sacral Teratomas.—Kiimmel * (1889) reported the first instance 
of an optic anlage in a sacral teratoma. It consisted of a cyst, nearly 
1 mm. in diameter, formed like a secondary optic vesicle of six weeks’ 
development. The outer layer of simple cubical epithelium was pig- 
mented ; the inner, thicker layer was not. He stated that his observa- 
tions and conclusions were corroborated by Schwalbe 

Spondly,*® Benno and Schmidt and Schmidt (1891)* and Naka- 
yama *? (1905) described cysts corresponding to primary optic anlages 

41. Denes, J.: Intracranial Congenital Teratoma, Am. J. Cancer 40:329, 1940. 

42. von Hippel, FE Weiterer Beitrag zur Kenntnis seltener Missbildungen, 
Arch. f. Ophth. 63:1, 1906; Lubarsch and Henke, 1931, vol. 11, pt. 2, p. 113-114. 

43. Forster (1687), cited by Heiji.2* 

44. Kimmel, W Ein Fall von congenital Steisstumor mit augenartigen 
Bildungen, Virchows Arch. f. path. Anat. 118:37, 1889 

45. Spondly, O.: Inaug. Dissert., Zurich, 1894; cited by Heij!.** 

46. Schmidt, B., and Schmidt, M Zwei Falle von Geschwilsten in der Gegend 
des Schwanzbeines, Arb. a.d. chir. Univ.-Poliklin. zu Leipz., 1891, vol. 2, p. 15; cited 
by Spondly.* 
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im sacral teratomas. The cyst in Nakayama’s case 13 was more 
advanced than those in his other 2 cases. It was an optic cup with an 
outer pigmented layer and an inner nonpigmented layer, the nuclei of 
which were divided into a thick and a thin zone by a narrow interval of 
reticular tissue. Thus, the neuroblastic layering of the fetel retina was 
already evident 

Frank *"* observed anlages revealing cornea, sclera, ciliary body, pars 
iridis retinae and choroidal epithelium. Tissues of all germ layers were 
present. Unfortunately, there were no illustrations. Keller “ found 
bizarre formations of pigment epithelium and many neuroepithelial 
vesicles in a sacral teratoma. Heijl ** described 2 sacral teratomas 
contaming a number of anlages, some nearly macroscopic, and many 
small cysts hned with pigment epithelium and epithelium of the ciliary 
body 


Abdominal and Intestinai Teratomas—Klebs ® described macro 


scopic anlages of the eye and ear in a fetus-like tumor present in the 


abdominal cavity of an infant, The mass apparently was associated 


with the testicular anlage of the host. Pigment epithelium like that 
of the eye in an abdominal teratoma was mentioned by Pommer Van 
Duyse * reported a rudimentary eye in a dermoid cyst expelled from 


the rectum during labor. The eye consisted of a primary optic vesicle 


connecting through a narrow canal (called the optic peduncle) with a 
large cavity (called the cerebral vesicle). Projecting into the lumen 
of the optic vesicle from its pigment epithelium-—lined wall near the 
canal were a number of papillary processes consisting of vascular con- 
nective tissue lined with a pigment-free, cubocylindric epithelium. He 
stated the belief that these represented ciliary processes, Many other 
notable studies on teratogenesis of the eye were carried out by van 
Duyse.*? 

Teratomas of the Thyroid —Pigment epithelium corresponding to 
that of the retina, arranged in the form of mosaics, lamellas and stripes, 


47a. Frank, K Zur Kenntnis der congenitalen Sacraltumoren, Deutsche 
Ztschr. chir. 77:368. 1905 


48 Keller, R Zwei Falle von congenitalem Sacraltumor, Arch. f Gynak 
8S:555. 


49. Klebs, I Handbuch der pathologischen Anatomie, Berlin, A. Hirschwald, 
1876, vol. ! pt. 2 pp. 1013-1014 


SO. Pommer. G Teratologisch Mitteilung: Fetale Inclusion im Netze. Ber. 
1. naturw. med. Versamml. in Innsbruck 28:116, 1889; abstracted, Centralbl. £ 


allg. Path. u. path. Anat. 2:20, 1890 
51. van Duyse, D Kyste dermoide (teratoide) avec encephale et ceil rudi- 
mentaires, Bull. Acad. roy. de méd. de belg. @:583, 1895 


52. van Duyse, D Fléments d'embryologie et de tératologie de l'cefl, Ann. 
Soc. méd.-chir, dAnvers 10:44, 1905 
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was described in teratomas of the thyroid by Poult, Hunziker,** 
Ehlers * and Russel and Kennedy.“ Pigment epithelium forming 
rudimentary optic cups was mentioned by Schonberg.*’ 

Teratomas of the Urinary Bladder.—Saxer “ described an intensely 
black fleck consisting of pigmented connective tissue resembling choroid, 
in a bladder teratoma. Schurch™ noted the occurrence of pigment 
cells in clumps and circular structures spontaneously suggesting rudi- 
mentary optic cups. 

Teratoma of the Kidney.—Lubarsch ® reported a teratoma of the 
kidney in a female infant containing “choroid-like formations” of pig- 
ment epithelium in strands and lining cavities 

Brief reviews of optic anlages in teratomas and dermoids of the ovary 
appear in the works of Miller “ and Selye.“ The latter presents the only 
summary to be found in English. 


COMMENT 


Budde ® criticized the interpretation of cysts lined with pigmented 
polygonal cells and pigmented connective tissue as optic anlages— 
specifically in the cases of Baumgarten, Kappeler, Kroemer and Katsu- 
rada, although acknowledging as justified the macroscopic optic rudiment 
of Klebs. Budde cited the normal occurrence of pigmented connective 
tissue in the meninges and the absence of the elements of retina in the 
aforementioned cases. He denied that a gross, thinned, transparent 
cyst was cornea and stated that pigmented cysts and canals represented 
modified ependyma. 


53. Poult, J Ein Teratom der Thyreoidea, Virchows Arch. {. path. Anat 
181: 101, 1905 

34. Hunziker, H.: Die Teratome der Schilddrusengegend, Beitr. 2. Geburtsh 
u. Gynak. 13:448, 1909 

55. Ehlers, H.: Ueber ein Teratoma embryonale der Schilddrusengegend, Beitr. 
z. path. Anat. u.z. allg. Path. $7:46, 1913-1914 

56. Russel, A. W., and Kennedy, A. M.: Teratoma of the Thyroid in a Fetus, 
J. Obst. & Gynaec. Brit. Emp. 23:109, 1913. 

57. Schonberg: Zur Lehre des Teratoms der Schilddruse, Inaug. Dissert., Basel, 
1911; cited by C. Wegelin, in Lubarsch and Henke, 1926, vol. 8 p. 312. 

58. Footnote deleted 

59. Schurch, O.: Ueber ein Teratom der Harnblase, Ztschr. f. Path. 28:173, 
1923 

60. Lubarsch, O., and Henke, F.: Handbuch der speziellen pathologischen 
Anatomie und Histologie des Auge, Berlin, Julius Springer, 1925, vol. 6, pp. 700 
and 702 

61. Miller, J.; cited by Lubarsch and Henke,*° 1937, vol. 7, pt. 3, pp. 426 and 442. 

62. Selye, H.: Encyclopedia of Endocrinology, Montreal, Richardson, Bond & 
Wright, 1946, sect. 4, vol. 7, p. 224. 

63. Budde, M.: Ueber die Genese der Fetalinklusionen, Beitr. z. path. Anat. 
uz. allg. Path. 76:357, 1926. 
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Budde demanded that a structure to be considered an optic anlage 
must show a rudiment of the lens. There are, however, no clearcut 
instances of lens anlages to be found in the literature. Budde was the 
first to cite the importance for teratology of the experimental work of 
Spemann,** who transplanted optic anlage-determined tissues and 
obtained eyes with lenses. Heijl ** mentioned a Russian named Kordis 
who found lenses in a dermoid cyst. The figures of Magarinos Torres 
and associates ** suggest lens fibers, but it would be easier to accept 
the validity of that interpretation in the presence of an associated optic 
cup 

It is curious that the occurrence of lenses in teratomas is so rare, 
especially in view of experimental evidence in amphibia (after removal 
of the lens from the eye of frogs and salamanders, a new lens can be 
regenerated from the neural ectoderm at the edge of the optic cup) sug- 
gesting that “the lens may be regarded as a secondary modification 
which can be produced promiscuously in response to the need of the 
optic cup” ( Mann,’ page 23). It may be that the absence of neighboring, 
undifferentiated surface ectoderm from which the lens plate normally 
develops is responsible 

The weight of evidence in my case and in others seems effectively to 
dispose of Budde’s dictum 

In a study of the histogenesis of neural tissue, Willis * described 
neuroepithelial cysts without pigment resembling optic anlages. He 
noted a close relation between neuroepithelial and epidermal tissue. As 
a result of serial sections of many teratomas, he stated that there are 
multiple foci of a primitive, plastic epithelium which may differentiate 
into either neural or epidermal tissue, just as occurs in the embryo. He 
stressed the importance of “organizer” activity in the teratoma 

Willis ** in a comprehensive discussion of teratomas, made the sur- 
prising statement that “there is no justification for speaking of ‘eyes’ 
in teratomas.”” Others (Willis,“* Budde,"* Corsy and associates ™ and 
\skanazy **) have suggested that many of the pigmented neuroepi- 
thelial masses, tubules and cysts are not necessarily optic anlages, a 
view given additional support by the studies in pigment formation 
establishing the neural crest origin of pigment cells 


( Dushane,** 
Masson 


). But to deny that the teratomatous eye in the present case 


64. Spemann, H.: Embryonic Induction and Development, Silliman Memorial 
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67. Dushane, G. P.: Development of Pigment Cells in Vertebrates, New York 
Acad. Se. (spec. publ.) 4:1, 1948 

o& Masson, P Pigment Cells in Man, New York Acad. Sc 
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is an eye is to deny that a piece of teratomatous skin is skin, even 
though it corresponds in minute detail to that organ and would be so 
called by any pathologist. While it is curious that in the fetiform tera- 
tomas, in which one would expect a high degree of differentiation, the 
eyes are represented only by pigment spots; nevertheless, these spots 
occur just where eyes should occur and are exactly two in number. 


CONCLUSION 


The literature dealing with the formation of rudimentary eyes in 
teratomas is reviewed. The following facts emerge: 

1. Rudimentary eyes produced by both benign and malignant 
teratomas, occurring anywhere in the body, are nearly always malformed 
and of limited development. 

2. They may be of macroscopic size, as in dermoid cysts, or essen- 
tially microscopic, as in most solid teratomas. 

3. They may occur singly, paired or in considerable numbers. 

4. Their architecture varies from simple cysts lined partly or wholly 
with pigmented or nonpigmented neuroepithelium, which probably do 
not all represent the visual organ, to clearcut and undeniable optic cups 

5. The cups are composed of an outer, pigmented layer and an inner, 
nonpigmented layer of neuroepithelium, which may show early retinal 
differentiation, as in the present case. 

6. Choroid and retina are frequently encountered; eyelids, cornea, 
vitreous and sclera, occasionally ; the lens is rarely formed, 

7. Malignant change has been reported in a number of teratomas 
showing the characteristic appearance of neuroepithelioma retinae. 
Widespread metastases may occur, which even reproduce the structure 
of the more undifferentiated optic anlages. 


A case is presented of a malignant ovarian teratoma containing a 
well formed optic cup. Half the inner wall of the cup showed the 
approximately normal development of the 15 mm. (5 to 6 week) embry- 
onic retina. The other half consisted of an undifferentiated tissue, 
closely resembling neuroepithelioma retinae. 
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ANEURYSM OF THE INTERNAL CAROTID ARTERY 
SIMULATING TUMOR 


Report of a Case 


JESSE M. LEVITT, MD 
BROOKLYN 


HE CASE to be reported illustrates the similarity of the clinical 
picture in aneurysm of the internal carotid artery and in basal 
neoplasm. Arteriography, in which roentgenograms are taken after the 
injection of iodopyracet U.S.P. (diodrast®) into the common carotid 
artery, provides an excellent means of portraying and localizing an 


aneurysm and might in this case have helped to establish the diagnosis 
before operation. 


REPORT OF CASE 


Mrs. P. S., aged 59, consulted me at my office on Sept. 9, 1947. She had been 
referred for a disorder of the lacrimal passages of the right .cye, for which she 
had been treated by repeated probings, without result. I diagnosed this condition 
as an infection localized to the lacrimal canaliculus of the lower lid and cured it 
by slitting the duct with a Weber knife 

My attention was then directed to an obvious right convergent strabismus of 
paralytic type. The patient stated that diplopia had developed four years previously 
and that the right eye had subsequently turned inward. During the same period 
she had slowly lost most of the vision of that eye. She described a periodic “dull, 
heavy feeling” in the right eye and frontal region 

She was weak and at times became dizzy. She had not lost weight; her 
appetite was good) During the past cight years she had been under the constant 
care of an able internist for persistent vascular hypertension, the pressure ranging 
in the neighborhood of 240 systolic and 120 diastolic. The patient had been told 
that the ocular paralysis resulted from a “stroke.” 

On April 19, 1948 vision in the right eye was limited to counting fingers at 
6 inches (15 cm.) in the nasal field; vision in the left eye was 16/200, with cor 
rection it was 20/25, and she could read Jaeger type 1. There was slight ptosis 
vt the right eye. The right globe was markedly convergent, with excursions 
restricted in all directions of gaze. The right pupil was moderately dilated; it 
reacted faintly to direct light, but the consensual response was active. The right 
cornea showed definite hypesthesia. There was no exophthalmos or pulsation of 
the globe. The media appeared entirely clear. The optic nerve presented marked 
pallor, with clearly outlined margins; the retinal arterioles were highly sclerosed, 
and there was arteriovenous nicking of pronounced character 

The left eye was normal in all respects except for retinal arteriosclerosis 
The optic nerve head appeared normal, and the field of vision was unrestricted 

Presented at the meeting of the New York Academy of Medicine, Section of 
Ophthalmology, May 16, 1949 
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Roentgenographic examination of the skull (figure), by Dr. Henry Greenfield, 
was reported as follows: “The sella turcica is unusually large, and the dorsum 
sellae and the posterior clinoid processes are destroyed. The floor of the sella 
is involved, and the underlying sphenoid is slightly hazy. The left optic foramen 
is oval and well defined and reveals no irregularities in its outline. There is 
definite destruction of the inferior border of the right optic canal, with associated 
erosion of the adjacent outer border of the orbital plate. The inner aspect of 
the lesser wing of the right sphenoid bone is eroded. The findings are compatible 
with a tumor of the right sphenoid ridge or a primary lesion of the sella with 
secondary involvement of the sphenoid ridge” 


A, lateral roentgenogram of the skull, showing large sella turcica and erosion 
of the dorsum sellae and posterior clinoid processes; B, roentgenograms showing 
normal left optic foramen and erosion of the right optic foramen; C, antero- 
posterior roentgenogram of the skull, showing erosion of the right sphenoid ridge. 


In May 1948 the patient was hospitalized at Beth Israel Hospital, where 
the findings aforenoted were corroborated. A general medical survey, including 
neurologic examination, did not yield any additional facts. The preoperative 
diagnosis was meningioma of the right sphenoid ridge. 

Through a craniotomy in the right frontotemporal region the middle cranial 
fossa was explored, exposing a very large, pulsating aneurysmal mass. The flaps 
were replaced, and the wound was sutured. An incision was made along the 
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anterior border of the right sternocleidomastoid muscle, extending from the angle 
of the jaw to the thyrot cartilage. The common carotid artery was ligated 
slowly with a heavy silk suture After waiting ten minutes, during which time 
the patient exhibited no signs of impairment of cerebral circulation, the right 
external carotid artery was ligated. The wound was closed 

Convalescence was rapxd. After operation, the patient had extensive ecchymosis 
oft the lids and face, complete ptosis of the upper lid of the right eye and an 
immeinie, slightly proptosed right globe After a few weeks the ecchymosis 


cleared entirely. After several months the upper lid returned to an almost normal 


xosttion, and the globe has since receded and recovered some motility The patient 


has continued to have some headache and pain 


\ woman aged 59 had periodic pain in the right eye and fronial 
region of four years’ duration. She had generalized arteriosclerosis 
and an extremely high blood pressure of many years’ standing. Ocular 
examination revealed ophthalmoplegia and primary optic nerve atrophy 
of the right eye and hypesthesia of the right cornea. Roentgenograms of 
the skull showed erosion of the right optic canal and adjacent border 
of the orbital plate, erosion of the right sphenoid ridge and destruction of 
the dorsum sellae and posterior clinoid process. The preoperative 
diagnosis was meningioma of the mght sphenoid ridge. On operation, 
a large aneurysm, probably arteriosclerotic in origin, of the intracranial 
portion of the internal carotid artery was exposed. The common and 


external carotid arteries were ligated in the neck. 


COMMENT 


\neurysm of the internal carotid artery before rupture produces a 
syndrome that greatly resembles that of neoplasm at the base of the skull 
Given a case of unilateral ophthalmoplegia,’ with or without involvement 
of the optic pathways, clues to the site of a basal lesion, aneurysm or 
neoplasm or other abnormality, are as follows: diminution or absence 
of corneal sensation; moderate, rather than maximal, dilatation of the 
pupil with an abolished or sluggish direct light reflex, and anomalous 
movements of the lid and pupil, such as the pseudo-Graefe sign and the 
pseudo Argyll Robertson pupil? Severe ocular pain and frontal head- 


ache in the presence of paralysis of the third nerve should direct suspicion 


to the possibility of an aneurysm of the internal carotid artery The 
final diagnosis must rest on the results of roentgenologic and arteriog- 
raphic findings. The importance of early diagnosis must be stressed, for 
hemorrhage from a leaking aneurysm is often ultimately fatal 


991 Ocean Avenue (26) 


1. Levitt, I. M Unilateral Ophthalmoplegia Totalis: Parasellar Osteo 
chondroma, Arch. Ophth. 22:877 (Dece.) 1934 

2. Walsh, F. B., and King, A. B Ocular Signs of Intracranial Saccular 
Aneurysms: Experimental Work on Collateral Circulation Through the Oph 
thalmie Artery, Arch. Ophth. 27:1 (Jan.) 1942 
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CORNEAL FISTULA FOLLOWING TRANSPLANTATION 
Report of Two Cases; Methods of Treatment 


CHARLES |. THOMAS, MD. 
CLEVELAND 


ITH an increase in the number of corneal transplantations per- 

formed, there is also an increase in the various types of complica- 
tions that occur. Much emphasis is placed on improvements in technic 
of the operation, and great advances have been made along this line; 
but together with this there must be improvement in the methods and 
technics of remedying the various complications, of which there are 
many. 

Surgeons doing corneal transplantation are occasionally faced with 
the undesirable development of a corneal fistula, and it is the purpose 
of this paper to discuss briefly this complication and to deal with the 
methods of closure. 

After the corneal transplantation, on careful observation of the 
wound and with the use of fluorescein, one may find a variable degree 
of seepage of aqueous along a border of the graft, even though the 
graft may appear to fit well in the cornea of the host and the anterior 
chamber be quite well formed. Theoretically, the area of cornea supplied 
in grafting should correspond to that removed from the host, but 
physiologically the wound usually allows aqueous to escape for the 
first twenty-four to forty-eight hours, until either the tissue edema that 
follows transplantation blocks the wound more securely or the epithelial 
regeneration covers the edges of the wound. Infiltration and fibrosis 
begin along the edge of the graft with the implantation, and this process 
is well advanced by seven to ten days, at which time the sutures are 
usually removed. 

However, the normal process of epithelization and fibrosis of the 
borders of graft and host cornea may not follow, owing to improper 
apposition of the graft or to possible failure in viability of the graft at 
an isolated spot, with the resultant development of a fistula. In such 
circumstances, the corneal epithelium in its regeneration follows the 
edge of the host cornea over its border downward toward the anterior 
chamber covering the substantia propria in the same manner as that in 


From the Department of Surgery, Division of Ophthalmology, Western 
Reserve University School of Medicine. 
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which epithelium may enter the anterior chamber by following the 
wound after cataract extraction. When this occurs, a fistula forms at 
the site and a persistent flow of aqueous results. This may be slight, 
and even insufficient to allow the anterior chamber to collapse, or it 
may be large enough for the outflow to equa] the reformation of aqueous, 
in which case the anterior chamber remains completely collapsed. This 
picture will at one time or another be presented to the surgeon who 
does corneal transplantation, and the proper handling of this complica- 
tion may mean the success or failure of a previously well performed 
grafting operation. The corneal fistula must be closed promptly and 
securely, as failure to do so renders the eye susceptible to the develop- 
ment of glaucoma and the formation of anterior synechia. 


METHODS OF CLOSURE 


Corneal fistula can be closed by employing either of the following 


methods: (1) the usual means of cauterization, either thermal or 


Fig. 1.—Clear square corneal transplant with minute fistula at one corner of 
gratt. Closure was completed with cauterization. 


chemical, or (2) the method advocated and introduced by me, which 
consists in transplantation of a mucous membrane graft to a previously 
curetted fistulous tract. 

The various methods of cauterization with chemicals, such as iodine 
or trichloroacetic acid, or the application of the thermal cautery are 
advocated for destroying the epithelial lining of the small, more minute 
fistulas, and in cases of such defects these methods are often 
sufficient to promote fibrosis and seal the opening. Such a problem 
was encountered in the case shown in figure 1. Along the temporal 
border of this graft a fistula developed. It was very small, and the 
aqueous did not escape in sufficient quantity to allow the anterior 
chamber to collapse. This tract was cauterized on two occasions with 
2 per cent iodine and remained thereafter closed securely. No opacifica- 
tion, vascularization or increase in intraocular pressure followed, and 
the graft continued to be perfectly transparent 
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If the simple methods of cauterization fail to close the fistula, the 
other method, that of suture and conjunctival transplantation, may be 
carried out. Suture of a corneal fistula without the use of transplant 
tissue to bridge the gap is impractical, because there is no laxity in the 
tissue when one attempts to draw the borders together. Consequently, 
in cases of the larger fistulas closure is brought about by bridging the 
tract with a small piece of mucous membrane and securing this firmly 


Fig. 2.—Drawing of large corneal fistula at border of opaque graft. 


with a suture placed directly through the opposite walls of the fistula. 
Figure 2 is a drawing of a corneal transplant which became completely 
opaque six weeks after operation, and several weeks later a fistula 
was observed to be present. Figure 3 shows a magnified photograph 
of the fistula. The corneal epithelium was grown over this fistula in 
bleb formation, but not securely, and the aqueous leaked from the edge 
of the bleb. Removal of the bleb revealed a smoothly lined sinus tract 
extending through the cornea into the anterior chamber. In an attempt 
to close this fistula, repeated curettages were made to remove the 
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epithelial covering and to cauterize the tract. These procedures were 
of no avail, and the sinus continued to drain aqueous 

The following procedure was then carried out. The corneal epi- 
thelium was removed from the region of the tract, and the sinus was 
thoroughly curetted and cauterized with iodine. A 000000 atraumatic 
silk suture was then passed through the apposing walls of the sinus 
directly through the middle of the tract. A small piece of bulbar 
conjunctiva was then removed and placed over and into the sinus tract 
and the suture tied securely over the mucous membrane graft. This 


Fig. 3.— Photograph of corneal fistula illustrated in figure 2, showing draining bleb. 


Fig. 4.—Postoperative mucous membrane graft in place in fistulous tract after 
removal of suture 


suture was allowed to remain in place for two weeks, after which time 
it was removed. Figure 4 shows the mucous membrane graft in 
place after the suture had been removed. It appears somewhat raised 
from the surrounding cornea, but it is sec urely in place. In figure 5, 
a illustrates the technic employed and shows the silk suture through 
the apposing walls of the sinus tract; ) shows the mucous membrane 
graft in place, and ¢ the suture tied over the mucous membrane graft. 


Three weeks after operation there appeared a slight degree of 


vascularization extending downward from the corneal limbus to the 
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mucous membrane graft. This was treated, and the vessels were 
destroyed by the application of 650 rep of beta radiation twice at a seven 
day interval. 

The mucous membrane graft became covered with corneal epithelium 
and completely adherent to the fistulous area, which it sealed. The 
anterior chamber was restored and remained formed, and repeated obser- 


Bargaband 


Fig. 5.—(a) Silk suture placed through apposing walls of corneal fistula; ‘(b) 


mucous membrane graft in place over fistulous tract; (c) mucous membrane graft 
and suture tied securely 


vations with the slit lamp and with the aid of fluorescein staining failed to 
reveal any outflow of aqueous. Gradual shrinkage of the mucous mem- 
brane graft took place. This graft no doubt acted as a scaffold for 
fibrosis and then became gradually replaced by the usual corneal fibrosis, 
for after six months it was difficult to ascertain the location of the 
mucous membrane graft 
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SUMMARY 
1. A corneal fistula may develop after corneal transplantation. 


2. Closure of this fistula may be obtained either by cauterization or 
by the transplantation of mucous membrane into the fistulous tract. 


3. The mucous membrane graft gradually becomes a part of the 
scar tissue which it supports 
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EPITHELIAL INVASION OF ANTERIOR CHAMBER 
FOLLOWING CATARACT EXTRACTION 


Effect of Radiation Therapy 


MORRIS H. PINCUS, MD. 
BROOKLYN 


PITHELIAL invasion of the anterior chamber is a most malignant 


postoperative complication of cataract extraction. Estimates of the 
incidence vary from 0.06* to 0.11 per cent.? When one considers the 
number of cataract extractions that are performed by surgeons of vary- 
ing abilities and with various methods, the incidence of this complication 
is remarkably low. Since this is an infrequent complication, the finding 
of 5 cases during the past two years merits report. 


REPORT OF CASES 


Case 1.—Mr. P. J., aged 70, was examined at the Kings County Hospital. A 
mature cataract in the right eye and an immature cataract in the left eye were 
noted on routine ophthalmologic examination. The preoperative physical and 
laboratory studies * revealed little of clinical significance. 

A preliminary iridectomy of the right eye was performed on Aug. 20, 1947. 
The patient was readmitted to the hospital for extraction of the cataract on 
September 29. The operative notes follow. 

“The usual preparation of the eyelids was carried out. Anesthesia with epineph- 
rine hydrochloride, butacaine sulfate (butyn®) and cocaine was produced with the 
drop method. The cul-de-sac was irrigated thoroughly. A 0000 black silk suture 
was passed through the superior rectus muscle. An incision was made in the 
corneal limbus from 11 to 1 o'clock with the keratome and the section enlarged 


Read before the Brooklyn Ophthalmological Society, April 21, 1949. 

From the Department of Ophthalmology, Long Island College Hospital and 
College of Medicine; Mortimer A. Lasky, M.D., Ophthalmologist in Chief ( Acting). 

1. Terry, T. L.; Chisholm, J. F.. and Schonberg, A. L.: Studies on Surface 
Epithelium Invasion of the Anterior Segment of the Eye, Am. J. Ophth. 22: 1083, 
1939. 

2. Theobald, G., and Haas, J.: Epithelial Invasion of the Anterior Chamber 
Following Cataract Extraction, Tr. Am. Acad. Ophth. 53:470, 1948 

3. The blood pressure was 140 systolic and 70 diastolic. The Wassermann 
reaction of the blood was negative. Urinalysis showed specific gravity of 1.021 
and amber, clear fluid, with no sugar or albumin. The patient was edentulous. The 
nasolacrimal sacs were patent. Cultures of material from the conjunctiva yielded 
occasional diphtheroids in the right eye and occasional Staphylococcus aureus in 
the left eye. Tension was 23 mm. (Schidtz) in the right eye and 28 mm. in 
the left eye. 
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with Stevens scissors. Attempts to grasp the capsule of the lens were ineffectual 
The lens capsule was opened with the cystoteme, and, by means of traction and 
countertraction, the lens was extracted. The lens capsule was removed with the 
Kalt forceps. Corneoscleral sutures, previously placed at 1, 12 and 11 o'clock, 
were tied. The iris pillars were reposited. The suture in the superior rectus muscle 
was removed. Drops of atropine and mercury bichloride ointment were instilled 
A dressing for both eyes and a mask were applied.” 

Four days after operation the cornea was cloudy. There was a small amount 
of blood im the anterior chamber and striate keratitis was present. The anterior 
chamber was shallow. The eye was red and painful. The patient was given an 
injection of foreign protein (milk). Five days later, the eye was unchanged in 


appearance, and he was given foreign protein (typhoid and paratyphoid vaccine) 


intravenously. The patient was discharged on the seventeenth postoperative day 


with a congested globe, semiclouded cornea and shallow chamber 


Epithelization of the anterior chamber following cataract extraction 


Six weeks later the pericorneal congestion was still intense and the cornea very 
hazy. Examination with the slit lamp revealed a brushlike vascularization at the 
lumbus, the blood vessels penetrating the corneal stroma | to 2 mn The anterior 
chamber appeared shallow. There was a fine grayish sheen on t! y or surface 
f the cornea. and a du 4 epithelial downgrowth was Radiation 
therapy * was instituted 

Iwo months later the grayish sheen on the posterior surface « ¢ cornea was 
unchanged. The eye was soit and painful. The fundus could be visualized 

4. Dee. 2, 1947: Radium radiation was administered with t Howing tech 
meal factors: radon pia gh 14 milli 
tome, three minutes Ose, villi Dec. 9 to 23, 1947 
Roentgen radiation was del t! chnical factors: 100 kilo 


5 milliamperes; 200 r: 15 cm. fr t! filtration; total 
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There was no vision in the eye. Enucleation was performed on Feb. 2, 1948, four 


months after the cataract extraction. 

Patholegic Report (figure).—The cornea was thickened throughout. At the 
limbal ends there was much interstitial vascularity. At one place in the corneo- 
scleral junction there was a through and through wound with rupture and wrink- 
ling of the posterior elastic membrane { Descemet’s membrane). The edges of the 
wound were poorly apposed. Anterior synechias were present, leaving a very 


nterior chamber. Laminated corneal epithelium lined the entire posterior 


surface of the cornea, continued over the angle of the chamber and covered the 
entire exposed anterior surface of the iris and part of the anterior hyaloid mem 
brane. The uveal tract was edematous, and opposite the operative wound the 


choroid was detac 


ed by an organized hemorrhage. The retina was completely 
detached and was atrophic. The posterior segment, containing the optic nerve, was 
missing from these sections 

Che diagnosis was epithelial invasion of the anterior chamber followimg cataract 
extraction: subchoroidal hemorrhage with choroidal detachment and retinal detach- 
ment with subsequent atrophy 

Case 2—Mr. F. T.. aged 74, was examined at the Brooklyn Eye and Ear 
Hospital on Jan. 17, 1948. Routine ophthalmologic exammation revealed maturing 
cataracts. Vision was 20/200 in the right eye and 20/70 in the left eye. Except 
for the finding of hypertension, the routine preoperative physical and laboratory 
studies were of little clinical sigmificance 

On April 20, 1948 the right lens was extracted, The operative note for akinesia 
follows ‘With the O'Brien method of infiltration and a retrobulbar injection of 
procaine hydrochloride with local instillations of tetracaine, the right eye was 
routinely prepared. A corneoscleral incision was made with the keratome and the 
section was enlarged with the Stevens scissors. Three 000000 black silk corneo 
scleral sutures were placed at 2, 12 and 10 o'clock, in readiness to tie, The 
iridectomy was performed. After several unsuccessful attempts with the Verhoeff 
capsule forceps, the Dimitry suction cup was applied. A large intumescent lens 
was removed. The sutures were tied. The iris pillars were reposited. Atropine 
and nitromersol N. F. (metaphen®) drops were instilled. Eye pads and a mask 
were applied.” 

On the second postoperative day hyphema and striate keratitis were noted. On 
the fourth day the patient complained of pain in the eye, and blood was found on 
the dressing. The bleeding subsided spontaneously. There was no fundus reflex. 
On the tenth postoperative day a slight fundus glow was visible inferiorly. The 
anterior chamber was shallow. The eye was congested 

Approximately six weeks later the cornea was still hazy Examination with 
the slit lamp revealed a grayish sheen on the posterior surface of the upper half 
of the cornea. The anterior chamber was very shallow. The fundus could not be 
visualized. Vision was limited to the perception and projection of light. 

\ diagnosis of epithelial invasion of the anterior chamber was made, and the 
patient was referred to the Long Island College Hospital for roentgen therapy 


5. The blood pressure was 196 systolic and 112 diastolic. The W assermann 
reaction was negative. The urine contained no sugar or albumin. The nasolacrimal 
sacs were patent. Smears of conjunctival secretions showed no pathogens Exami- 


nations of the teeth, ears, nose and throat did not reveal any foci of infection. 
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The patient received a series of five roentgen treatments.* When he was last 
examined, on March 31, 1949, there was distinct improvement. Examination with 
the slit lamp revealed clearing of the grayish sheen on the posterior surface of 
the cornea to within 2 mm. of the upper limbus. In the region of the interpalpebral 
fissure, there was, however, an area of turbidity just below the anterior surface of 
the cornea, which possibly was the beginning of band keratitis 


The vitreous was full of free-floating opacities. The fundus could not be 


visualized. Vision had increased, and the patient was able to count fingers at 2 


feet (4) cm.). Tension (Schigtz) was 48 mm. of mercury in the right eye and 
20 mm. in the left eye. The patient had no pain. There was no congestion of the 
globe 


Case 3.-Mr. V. G., aged 75, was examined at the Brooklyn Eye and Ear 
Hospital on Jan. 30, 1946. Routine examination of the eyes revealed mature 


cataracts. Vision was limited to counting fingers at 3 feet (90 cm.) in the right 
eye and was 20/200 in the left eve 

The preoperative physical and laboratory examinations’ revealed generalized 
arteriosclerosis with mild hypertension 

On Sept. 10, 1946 the right lens was extracted. The operative note read as 
follows: “Retrobulbar and modified Van Lint infiltrations with procaine, as well 
as topical instillations of tetracaine, were made for akinesia and anesthesia. A 
suture was placed in the superior rectus. The corneoscleral section, with a superior 
conjunctival flap, was made with the Graefe knife. Iridectomy was performed. 
The lens was extracted extracapsularly. The conjunctival sutures were tied: the 
iris pillars were reposited, and an air bubble was instilled. Atropine and nitro- 
mersol drops were instilled. Eye pads and a mask were applied. The patient left 
the operating room in good condition.” 

Recovery was uneventful. The patient was discharged from the hospital on 
the tenth postoperative day 


A discission was performed on June 18, 1947, and the patient was discharged 
three days later with a good pupillary opening. With a correction of + 11.00 D. 


sph + 2.00 cyl, axis 175, vision in the right eye was improved to 20/40 


The lens of the left eye was extracted on May 3, 1948. The operative notes 
read as follows: “After O’Brien and retrobulbar infiltrations with procaine, as 
well as local instillations of tetracaine, a corneoscleral section was made with the 
keratome and enlarged with the Stevens scissors. Three black silk corneoscleral 
sutures were placed in readiness to tie at the 10, 12 and 2 o'clock positions. After 
the iridectomy, the lens was delivered in capsule with the Verhoeff capsule forceps 


The sutures were tied. The iris pillars were reposited. Atropine and nitromersol 


drops were instilled, and eye pads and a mask were applied.” 


On the second postoperative day the cornea was hazy. The anterior chamber 


appeared to be reforming. On the fourth postoperative day the patient complained 


of pain in the eye. The globe was congested. There was no fundus reflex. On the 


f The technical factors were as follows: cone port 


2 em.; filtration, 2 mm 


of aluminum ; 125 kilovolts; 5 milliamperes; 300 r; distance from the eye, 35 cm.; 
time, eleven minutes fifteen seconds: total dose, 1,500 r 


The Wassermann reaction of the blood was negative 


The urine contained no 
sugar or albumin. The blood pressure was 160 systolic and 80 diastolic 


Examina- 
of infection. Tension 
The nasolacrimal sacs and ducts 
were patent on irrigation. Conjunctival smears showed epithelial cells but no 
organisms 


tion of the teeth, ears, nose and throat revealed no foci 


(Schidtz) was 20 mm. of mercury in each eve 
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eighth day the anterior chamber was filled with blood. The patient was discharged 
on the sixteenth postoperative day with wrinkling of the posterior elastic mem- 
brane, a shallow anterior chamber, marked vitreous haze and a very dull fundus 
reflex 

One month later the eye was still congested. On examination with the slit lamp, 
a grayish, filmy sheen was visible on the upper half of the posterior surface of the 
cornea, as well as on the anterior surface of the nasal pillar of the iris. The fundus 
could not be seen. There was no fundus reflex. The eye was soft to palpation. 
A diagnosis of complete retinal detachment and epithelial invasion of the anterior 
chamber was made. The patient was referred to the Long Island College Hospital 
for roentgen therapy. 

A series of nine roentgen treatments * was given the patient. The corneal haze 
remained, and the grayish sheen on the posterior surface of the upper half of the 
cornea and on the anterior surface of the nasal iris pillar, though apparently 
thinner, seems only to have been checked in its downward progression. Vision 
in the right eye, with correction, remained 20/40. There was no vision in the left 
eye. Tension (Schigtz) was 21 mm. of mercury in the right eye and 18 mm. in the 
left eye. 

Case 4—Mr. T. J. N., aged 74, was examined at the Brooklyn Eye and Ear 
Hospital on April 7, 1947. Ophthalmologic examination revealed a mature cataract 
in each eye Vision was limited to 2/200 in each eye. The preoperative physical 
and laboratory examinations *® disclosed little of significance except for generalized 
arteriosclerosis with mild heart failure. 

The right lens was removed on June 28, 1947. The operative notes read as 
follows: “A modified Van Lint infiltration, as well as an O'Brien and a retrobulbar 
injection of procaine, was made. Tetracaine and epinephrine drops were instilled 
locally. A bridle suture was placed in the superior rectus muscle. The Graefe 
section made from 10 to 2 o'clock, was enlarged with the Stevens scissors. Corneo- 
scleral sutures were placed at 10, 12 and 2 o'clock. Iridectomy was performed. 
The lens was removed in capsule with the Dimitry suction instrument. The 
sutures were tied, and the iris pillars were reposited. An air bubble was used to 
fill the anterior chamber. Atropine and nitromersol drops were instilled. Eye 
pads and a mask were applied.” 

Recovery was uneventful. On August 23 vision in the right eye was 20/50 
with a correction of +- 11.00 sph ~ + 1,00 cyl, axis 180. 

On Nov. 18, 1947 the patient returned with a red and painful right eye. 
Examination with the slit lamp revealed a fine, silky gray sheen covering the 
upper two fifths of the posterior surface of the cornea. Tension of the eye was felt 
to be elevated on digital examination. A diagnosis of epithelial invasion of the 
anterior chamber was made, and the patient was referred to the Long Island 
College Hospital for roentgen therapy 


8. The technical factors were as follows: cone port, 2 cm.; filtration, 2 mm 
of aluminum ; 125 kilovolts; 5 milliamperes; 300 r; distance from the eye, 35 cm.; 


time, eleven minutes fifteen seconds ; total dose, 2,700 r 

9. The Kahn reaction of the blood was negative. The urine contained no 
sugar or albumin. The blood pressure was 130 systolic and 90 diastolic. Examina- 
tion of the teeth, ears, nose and throat revealed no foci of infection. The nasolacrimal 
sacs and ducts were apparently patent on irrigation. Tension (Schigtz) in each 
eye was 24 mm. of mercury. 
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On Dex 


18, 1947, the gray silky sheen on the posterior surface of the cornea 


appeared to be somewhat thinner, and there apparently was no progression down- 


ward, Vision, with correction, remained at 20/40 


On April 15, 1948 vision in the right eye was reduced to 20/100. The down 


growth on the posterior surface of the cornea appeared to be unchanged. The eye 


was white and nontender The fundus could not be visualized The vitreous 


appeared to be filled with blood 


On May 27 vision in the right eye was reduced to perception of light 

The left lens was removed on Oct. 26, 1948 The operative notes read as 
follows: “The us 


preoperative injections and local instillations were made. A 


mm. conjunctival flap was formed circumcorneally, from 3 to 9 o'clock. Modified 


Stallard cornecepiscleroconjunctival sutures were inserted at 10 and 2 o'clock 


The keratome incision was made at 12 o'clock, and the section was enlarged with 


Stevens scissors to 3 and 9 o'clock subconjunctivally. The lens was extracted in 


capsule with the Verhoeff capsule forceps. The sutures were tied. The iris pillars 


were reposited. The conjunctival flap was closed with a continuous black 000000 


suture. Atropine and metaphen® drops were instilled, and a binocular dressing and 


mask were appl ed.” 


Recovery was uneventful. On December 14 vision in the left eve was corrected 


to 20/30 with a + 11.00 sphere. Vision in the right eve was still limited to percep- 
tion of light 


On Feb. 16, 1949 vision in the right eye had returned to 20/40 with the original 


orrection. The hemorrhage in the vitreous had been absorbed. The fundus was 


tor a muxlerate degree of sclero 


structures appeared to be normal, The grayish sheen on the posterior surface of 


visible, and 


of the retinal arteries, all 


the cornea remained unchanged 


Between Nov. 18, 1947 and Feb. 16, 1949 the right eve had had five roentgen 


treatments 


Case S.—Mr. J. P., aged 76, was examined at the Brooklyn Eye and Ear 


Hospital on Nov. 20, 1948. A mature cataract was noted in the right eve and an 


immature senile cataract in the left eve. Vision in the right eye was limited to 


light perception and light projection, Vision in the left eve was 20/200, correctible 
to 20/50 —.2 


The ¢ 


tine preoperative laboratory examinations! gave essentially normal 


findings. Physical examination revealed generalized arteriosclerosis with hyper 


tenston 


On Dec. 14, 1948 the right lens was extracted. The operative notes read as 


follows \ traction suture was inserted in the superior rectus after akinesia and 


local 


esthesia. A conjunctival flap was fashioned superiorly. Modified Stallard 


sutures were placed at 11 and 1 o'clock. A keratome incision was made at 12 


oe xk, and the section was enlarged with Stevens scissors to 9 and 3 o'clock 


After the iridectomy, the lens was removed in capsule with the Verhoeff capsule 


forceps All sutures were tied, and the iris pillars were reposited. Atropine and 


nitromersel drvps were instilled. Eye pads and a mask were applied.” 


10 


aluminum: 125 kilovolts; 5 milliamperes: 300 r: distance from the eve 35 


The technical factors were as follows: cone port, 2 cm.; filtration, 2 mm. of 


em 


time eleven r 


ttes fifteen seconds; total dose, 1,500 r 


Il. The Kahn reaction of the blood was negative. The urine contained no sugar 


nin. Examinations of the teeth, ears, nose and throat revealed no foci of 


infection. The nasolacrimal sacs and ducts appeared patent on irrigation. The 
blond pressure was 180 systolic and 80 diastolic 
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On the second postoperative day there was moderate striate keratitis. The 
anterior chamber was reforming and clear 

On the fourth postoperative day, the patient complained of pain in his eye, 
and it was noted that the anterior chamber was filled with blood. The patient 
was discharged on the tenth postoperative day. The hemorrhage in the anterior 
chamber had almost completely absorbed. There was a good fundus reflex, bat no 
details were visible 

On Jan. 4, 1949 the eve was still congested. The wound edges from 12 to 2 
o'clock did not appear to be healing well, although the anterior chamber was 
reformed and intact. Examination of this area with the slit lamp revealed it to be 
covered by epithelium, but immediately below this area, and on the posterior surface 
of the cornea, there was a small rim of grayish tissue, no wider than 2 mm. There 
were a number of folds in the posterior elastic (Descemet’s) membrane, No 
details of the fundus were visible at that time 

With + 12.00 sph + 2.00 cyl., axis 180 vision in the right eye was correctible 
to 20/50 on March 22. The fundus was dimly visible. The small rim of grayish 
tissue on the posterior surface of the cornea did not appear to have increased in 
size. Tension (Schistz) was 20 mm. of mercury in the right eye and 18 mm. 
in the left eye 

On April 19 the filmy gray tissue on the posterior surface of the cornea had 
advanced uniformly downward. A diagnosis of epithelial invasion of the anterior 
chamber was made, and the patient was referred to the Long Island College Hos- 
pital for radiation therapy. 


COMMENT 


Collins and Cross '* (1892) were the first to describe the pathologic 
picture of epithelial invasion of the anterior chamber following a cataract 
extraction. In their patient glaucoma developed eight months after 
removal of the cataract, and the eye was removed two years later 
Laminated epithelium covered the back of the cornea, the anterior 
surface of the iris, the capsule of the lens and the hyaloid membrane. 

Meller,’* in 1901, advanced the theory that the epithelial invasion of 
the anterior chamber was the result of proliferation of the epithelium 
along the surgical wound. 

Collins,’* in 1914, and Levine,'® in 1933, pointed out that after the 
corneal section a fibrinous coagulum is rapidly formed between the two 
stromal surfaces of the incised cornea, but that the anterior and posterior 
edges of the wound remain agape. The corneal epithelium grows down 
into the wound proper until it is met by this fibrinous coagulum, in 


12. Collins, FE. T., and Cross, F. R.: Two Cases of Epithelial Implantation 
Cyst in the Anterior Chamber After Extraction of Cataract, Tr. Ophth. Soc, U 
Kingdom #2:125, 1892. 

13. Meller, J.: Ueber Epitheleinsenkung und Cystenbildung im Auge, Arch. f 
Ophth. 52:436, 1901. 

14. Collins, E. T.: Discussions on Post-Operative Complications of Cataract 
Extraction, Tr. Ophth. Soc. U. Kingdom 34:18, 1914. 

15. Levine, J.: Growth of Corneal Epithelium into the Anterior Chamber, Am 
J. Ophth. 16:796, 1933 
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which fibrous tissue grows to connect the two stromal surfaces. As 
this fibrous tissue pushes forward, it gradually flattens the ingrowing 
epithelial plug, and a smooth layer of corneal epithelium finally covers 
the wound. Posteriorly, the fibrous tissue grows down to the endo- 
thelial layer of cells. If the original coaptation of the lips of the wound 
is not firm, the corneal epithelium, instead of being stopped by the 
fibrous plug of tissue, continues to grow straight through the wound into 
the anterior chamber. Here it lines the posterior surface of the cornea, 
the filtration angle and the anterior surface of the iris, thus forming a 
cyst of the anterior chamber. 

Perera,"* in 1937, stated that epithelium in the anterior chamber 
might manifest itself in three forms, namely, (1) pearl tumors of the 
iris, (2) post-traumatic cysts of the iris and (3) epithelization of the 
anterior chamber. 

Terry and associates * in 1939, noted three ways in which epithelium 
could be introduced into the eye: (1) by implantation (ragged foreign 
body or instrument), (2) by a flap of conjunctival or corneal tissue 
turned into the eye and (3) by ingrowth of epithelium proliferating 
along the edges of a gaping wound or prolapsed tissue, or possibly 
along « corneal suture. 

Coryado "" attempted to explain by experiments on animals how 
epithelium invaded the anterior chamber. He found that it was not 
sufficient that a strip of epithelial tissue should fall into the anterior 
chamber for attachment and proliferation to occur. He showed that only 
when the corneal wound remained open was it possible for corneal 
epithelium, by proliferation, to penetrate into the anterior chamber after 
having covered the border of the wound itself. Causes which facilitated 
this development were the incarceration of the iris, the capsule of the 
lens and the vitreous in the corneal wound. The smoother the surface 
of implantation, the more easily did the epithelium tend to proliferate 
along that surface. 

These experiments supported the clinical fact that epithelization of 
the anterior chamber occurs, as in the majority of cases reported, when 
there has been slow healing of the corneal wound, with delayed forma- 
tion of the anterior chamber. 

In order to make the clinical diagnosis of a lining of the anterior 
chamber by epithelial cells, one must first have this condition in mind. 
\ slowly healing wound, delayed formation of the anterior chamber or 


16. Perera, C. A.: Epithelium in the Anterior Chamber of the Eye After 
Operation and Injury, Tr. Am. Acad. Ophth. 423:142, 1937 

17. Corrado, M.: Glaucoma secondario A penetrazione ¢ proliferazione di 
epitelio in C. A. in occhio operato di cataratta, Ann. di ottal ¢ clin. ocul. §9:706, 
1931 
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If, in addition, one discovers 
a thin haze on the posterior surface of the cornea, beginning at the 


leaking aqueous are potential precursors. 


wound and extending downward as time goes on, the possibility is no 
longer remote.** 

A proliferating capsular remnant, especially when entangled in the 
wound, might, conceivably, simulate epithelium, but repeated examina- 
tions should disclose its true nature. Striate keratitis should offer no 
difficulty. 

In the cases presented, the following complications occurred: in 
case 1, hyphema, a shallow anterior chamber, choroidal and retinal 
detachment ; in case 2, massive intraocular hemorrhage, shallow anterior 
chamber; in case 3, massive intraocular hemorrage, shallow anterior 
chamber, complete retinal detachment ; in case 4, late intraocular hemor- 
rhage; in case 5 intraocular hemorrhage, poor healing of wound edges. 


The time interval in which the epithelization of the anterior chamber 
was first clinically recognized varied from three weeks (case 5), to 
five months (case 4). Meller ** reported the appearance of this compli- 
cation in | case as early as four days after operation. 


Epithelization of the anterior chamber, if allowed to progress, even- 


tually destroys the eye through severe iridocyclitis and glaucoma. Any 
measure, therefore, which offers the slightest chance of arresting or 
retarding the development of this complication must be seriously 
considered. 


Operative intervention is of no avail; if anything, it hastens the 
destruction of the eye. Cauterization, with the actual cautery, of the 
margin of the freshly made wound and the inner surface of the upper 
part cf the cornea was first done by Fazakas, He claimed that there 
was no recurrence of the epithelial growth and attributed the success 
of this treatment to the irradiation with thermal energy."* Attempts 


to destroy or inhibit the epithelization of the anterior chamber by the 
use of roentgen rays or radium have been encouraging. 


Vail ** used the radium plaque * in | case and reported a complete : 
cure in one and one-half years. Perera’*® used roentgen radiation in 
18 Vail, D.: Epithelial Downgrowth into the Anterior Chamber Following 
Cataract Extraction: Arrest by Radium Treatment, Arch. Ophth. 18:270 (Feb.) 
1936. 
19. A radium plaque $ inch (15 mm.) square, containing 15 mg. of radium 
and covered with a very thin monel® metal protective screen with further filtration 
through two thicknesses of rubber stock, a total of about 1 mm. of rubber, was 
applied directly to the eyelid over the area involved and left on for two hours. 
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1 case Iwo series of treatments *° 


were given, and the growth com- 

pletely disappeared. There was no evidence of its presence two years 

later. Theobald * stated that the use of roentgen rays in 3 cases were 


“without objective or subjective benefit.” 


Treatments were given in only 4 of the present series of cases. In 
case 1 both a radon plaque and a series of ten roentgen treatments were 
used, without improvement. The eye was enucleated. In case 2 a series 
ot five roentgen treatments were given, with definite nmprovement., The 
epithelial downgrowth receded. In case 3 nine roentgen treatments were 
given, The downward extension of the epithelization of the anterior 
chamber appeared to have been arrested, as there was no progression of 
the growth after the institution of this therapy. In case 4 five roentgen 
treatments were received, and the appearance of the growth remained 
unchanged. Here, too, there was no further extension of the epithelial 
downgrowth after the institution of roentgen therapy. In case 5, at 


the time this report was written, no radiation therapy had been given 


In this small group of cases the use of roentgen the rapy was 
definitely beneficial, The epithelial downgrowth was arrested in 2 
cases, but it did not disappear or decrease in size with the therapy 
In 1 case the growth definitely receded, but a corneal dystrophy (band 
keratitis) developed No beneficial effects were noted in case 1, and 


the eve was eventually enucleated 


Prevention, rather than treatment, should be our aim.  Collins,’* 
m 1914, stated “that if a conjunctival flap is made to cover the corneal 
wound, a plug of epithelium does not grow into the wound and the 


subepithelial vascular tissue removes the possibility of the corneal 


epithelium proliferating into the anterior chamber.”’ In 1948, Theobald * 


reemphasized this observation by stating 


It is obvious from our observations that a wide conjunctival flap of equal width 
extemding the entire circumference of the wound would remove the presence of the 
frst requisite, i}. ¢. the proximity of the proliferating edge of epithelium to the 


wournd This flap would make extremely rare the pos 


situlity of an iris cyst resulting from implantion, for an instrument would 


never pass into the anterior chamber thr: 


With 


fashioned superiorly 


ugh an epithelial surface 


the exception of case 5, in which a conjunctival flap was 


no conjunctival flap was mace 


2). In the first series, five doses of 150 r each were given at weekly intervals 
for six weeks, with the following technical factors: 2% kilovolts (peak), 0.5 mm 
of copper filtration and a target-skin distance of 50 cm 

In the second series, five doses of 150 r were given at weekly intervals for six 


weeks, with the following technical factors: 108 kilovolts (peak), 3 mm. of alumi- 


num filtration and a target-skin distance of 25 em 
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SUMMARY 


Epithelial invasion of the anterior chamber is a most malignant post- 
operative complication of cataract extraction. The estimated incidence 
of this complication varies from 0.06 to 0.11 per cent. Conditions pre- 
disposing to the development of this complication are delayed formation 
of the anterior chamber and poor healing of the wound edges. The latter 
may be due to an intraocular hemorrhage, incarceration of iris, capsular 
remnants in the wound or prolapse of the vitreous. 

In making the clinical diagnosis, this complication must be kept in 
mind. Given one of the aforementioned predisposing conditions together 
with the observation of the grayish haze on the posterior surface of the 
cornea which gradually progresses downward, the possibility of this 
complication is greatly strengthened. 

If the epithelization is allowed to progress, the eye is inevitably lost 
through severe iridocyclitis and glaucoma. Any measure, therefore, 
which offers the slightest chance of arresting or retarding the develop- 


ment of this complication must be seriously considered. Operative 
intervention is of no avail. Application of the actual cautery to the 
fresh wound and the posterior surface of the cornea produced good 


results in the hands of Fazakas. Use of roentgen therapy (Perera) or 
the radon plaque (Vail) offers hope of retarding, arresting or even 
curing this condition. 

he clinical history, type of operation, postoperative course and use 
of the radon plaque and roentgen radiation in 5 cases are reviewed. 
Retardation of the epithelial downgrowth was noted in 2 cases; definite 
recession took place in 1 case, and no improvement was noted in 1 case 
and the eye was enucleated four months after the cataract extraction. 
The pathologic report in this case corroborated the clinical diagnosis 
of epithelial invasion of the anterior chamber 

The time interval between the extraction of the cataract and the 
clinical recognition of epithelization of the anterior chamber in this 
series of cases varied from three weeks to five months. 

Prevention, rather than treatment, should be one’s aim. Use of 
the preformed conjunctival flap, 3 to 4 mm. in width, extending around 
the circumference of the wound, would eliminate the possibility of 
implantation of epithelium, as no instrument would pass into the anterior 
chamber through an epithelial surface. 
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TREATMENT OF GIANT FOLLICULAR LYMPHOMA WITH 
NITROGEN MUSTARD (METHYL-B/S-[2-CHLO- 
ROETHYL) AMINE) 


Report of a Case 


BENJAMIN M. CHAMBERS, MD. 
Resident in Ophthalmology, Graduate Hospital of the University of Pennsylvania 
PHILADELPHIA 


RIOR to 1927 the condition variously known as “giant lymph 

follicle hyperplasia of the lymph nodes and spleen,” “giant follicular 
lymphadenopathy,” “follicular lymphoblastoma,” “Brill-Symmers dis- 
ease” or “giant follicular lymphoma” was considered a benign disease. 
In that year Baehr and Rosenthal suggested that the condition be called 
“malignant lymph follicle hyperplasia.” In 1931 Baehr, Rosenthal and 
Klemperer stated that the disease was a form of lymphosarcoma. They 
classified it as lymphoblastoma, characterized chiefly by (a) enlargement 
of lymph follicles and the spleen due to hyperplasia; (b) absence of 
changes in the cytologic elements of the blood; (¢) occasional develop- 
ment of pleural and peritoneal effusions; (d) absence of involvement of 
the tonsils and lymphoid tissue of the gastrointestinal tract; (e) 
occasional unilateral exophthalmos resulting from lymphatic infiltration 
of the lacrimal gland, and (f) multicentric origin throughout the body 
in the lymph follicles, whereas lymphosarcoma arises monocentrically and 
spreads by lymphatic or hematogenous extension. 

According to Willis,' it is now thought that giant follicular lymphoma 
may exist in either a benign or a malignant form. In the benign 
localized form there is slow enlargement of a single node. In the 
malignant form there is slow enlargement of one or more lymph nodes 
with extension to other nodes, leading ultimately to widespread disease 
Both forms of the disease are rare. The malignant form, according 
to Mallory, has a survival rate of five to six years. In the descriptive 
case which Willis reported, death occurred in eight years after the 
appearance of the swollen node. At death, the patient had enlargement 
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of the cervical, axillary, iliac and inguinal lymph nodes. According to 
Baggenstoss and Heck,’ the average duration of life after the appearance 
of the disease is 4.5 years. 

Usually, the lymph nodes of the neck show the earliest involvement, 
characterized by discrete enlargement and nontender, freely movable 
nodes. In more than one-half the reported cases there has been 
splenomegaly at some time. There is absence of evidence of chronic 
infection, such as pain, anemia and cachexia. The disease occurs most 
frequently in persons of the age group of 35 to 45 years. It is more 
prevalent in males than in females. 

Pathologically, the lymph nodes show well differentiated lymphoid 
tissue, containing large follicles with germinal centers throughout. 
There is an increase in the number and size of the lymph follicles. The 
malpighian bodies in the spleen may show changes similar to those in 
the lymph nodes. The anatomic structure of the lymph node, including 
the capsule, remains intact. Because of the similarity of the histologic 
picture to that of chronic lymphadenitis, the disease is often diagnosed as 
such by pathologists. 

The course of giant follicular lymphoma varies. There may be 
temporary spontaneous regressions with subsequent reappearance, or 
the disease may remain unchanged for months or years, only to be 
followed by, or transformed into, Hodgkin’s disease, lymphosarcoma or 
leukemia. 

Giant follicular lymphoma is very sensitive to roentgen radiation 
and radium. Irradiation is considered the most effective form of treat- 
ment. Uhlman,’ in presenting a series of cases, stated that even though 
regression of the swelling may occur with doses as small as 300 to 400 r, 
this effect is only temporary and subsequent reappearance of the disease, 
with possible progression to Hodgkin's disease, lymphosarcoma or 
leukemia, may follow. He emphasized the ultimate development of 
malignancy of this condition and recommended early treatment with 
heavy doses of roentgen radiation. 

During World War I, observers noted in mustard gas (2-chloro- 
ethyl sulfide) casualties that, in addition to the vesicant action on the 
skin, there were general systemic effects, indicated by leukopenia, 
anemia and gastrointestinal irritation. With renewed interest in gas 
warfare at the beginning of World War II, a large variety of mustard 
gas compounds were developed, including the chemical family known as 


2. Baggenstoss, A. H., and Heck, F. J.: Follicular Lymphoblastoma (Giant 


Lymph Follicle Hyperplasia of Lymph Nodes and Spleen), Am. J. M. Se. 200:17 
(Tuly) 1940 


3. Uhiman, E. M.: The Significance of Giant Follicular Lymphadenopathy 
(Brill-Symmers Disease), Radiology $0:147 (Feb.) 1948 
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nitrogen mustards, in which the sulfur is replaced by nitrogen. Of 
this family methyl-bis-(2-chloroethy!)-amine or tris-(2-chloroethyl)- 
amine are important members. Since nitrogen mustard was absorbed 
more readily than mustard gas, its selective systemic effects became 
more obvious. In experimental animals, nitrogen mustard was easily 
absorbed through the skin and reached high systemic concentrations, 
again calling attention to its cytotoxic effects in general and to its 
selective toxic effects on the hematopoietic, the lymphoid and the gastro- 
intestinal systems in particular. There evolved the concept that since 
these agents had remarkably selective effects on certain rapidly growing 
tissues of the body, they might weil represent a chemotherapeutic agent 
for the treatment of neoplasms of these systems. Attention was drawn 
to the similarity of the action of nitrogen mustard and the biologic 
effects of roentgen rays. For this reason, nitrogen mustard has been 
used in the treatment of a large variety of neoplastic diseases. It has 
shown its most pronounced effect on the lymphoma group. In Hodg- 
kin's disease and lymphosarcoma there is usually an improvement in 
the patient’s feeling of well-being, as well as a striking diminution in the 
size of the tumors. Although roentgen irradiation is considered the 
treatment of choice, nitrogen mustard offers added relief to those patients 
who have become resistant to roentgen rays ! 


Mainly, two nitrogen mustard compounds have been used, methyl-dis- 


(2-chloroethyl)-amine hydrochloride tris-(2-chloroethyl )-amine 
hydrochloride, Rhodes * advised that the methyl-b1s compound is to be 
preferred, as it is followed less frequently by venous thrombosis at the 
site of injection. It should be administered in an infusion of sodium 
chloride solution. The recommended dosage of a course is 0.1 mg. per 
kilogram of body weight given intravenously on four successive days 
Additional injections may be given as indicated 

The toxic effects of nitrogen mustard are venous thrombosis at the 
site of injection, with severe local inflammatory reaction if the material 
escapes into the tissues; nausea and vomiting, and damage to blood- 
forming organs, with varying degrees of leukopenia, anemia and 
thrombocytopenia 

lhe case to be presented represents the malignant form of giant 
follicular lymphoma. Certain features made the decision to use nitrogen 
mustard therapy somewhat unusual 


REPORT OF CASE 
H. K.. a white bricklayer aged 64, noticed a swelling in the region of the 
immer corner of his right eve in May 1948 The enlargement gradually involved 


beth the upper and the lower lid. Vision was not impaired. He was examined by 


4. Rhodes, C. P Nitrogen Mustards in Neoplastic Disease, J. A. M. A 
431:8 (Tune 22) 1946 
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several ophthalmologists and otolaryngologists in his home town and was referred 
to a hospital in Philadelphia for diagnosis and treatment. In September biopsy of 
tissue removed from the anteromedial aspect of the right orbit through an incision 
in the upper lid was reported as showing probable rhabdomyosarcoma. A routine 
roentgenogram of the chest revealed a large mediastinal mass. The patient was 
transferred to the Graduate Hospital on September 27 for investigation of this mass. 

On admission, there was almost complete ptosis of the right upper lid with 
obliteration of the lid fold, due to an enlargement in that region. There was no 
exophthalmos or involvement of the third or seventh nerve. On palpation, a firm, 
nontender, nonfluctuant area could be felt along the lateral half of the upper lid. 
Parallel and inferior to the brow along the medial aspect of the upper lid was a 
surgical scar resulting from the previous biopsy. There was impairment of rotation 
of the right eve medially and superiorly. The palpebral conjunctiva was injected. 
Except for floaters in the vitreous, examination of the right eve showed nothing 
noteworthy. Examination of the left eye revealed no abnormality. Vision was 
6/22 in the right eve and 6/30 in the left eye. Tension was 22 mm. in the right 
eye and 22 mm. in the left eye. The family, social and past medical histories were 
without significance. 


Fig. 1.—Appearance of patient on admission to hospital. The biopsy scar and 
displacement of the right eye are apparent. 


Examination of the head, excluding the right orbit, revealed nothing abnormal 
In the left posterior cervical region of the neck ceuld be felt several slightly 
enlarged, nontender, movable lymph nodes. No other lymph nodes were palpable 
The lungs were clear to percussion and auscultation. The blood pressure was 150 
systolic and 85 diastolic in the right arm and 140 systolic and 90 diastolic in the 
left arm. The heart was not enlarged; the rate, rhythm and sounds were normal. 
There was a soft systolic murmur in the aortic area. Examination of the abdomen 
revealed a direct inguinal hernia on the right side. There were no palpable masses 
in the abdomen. The liver and spleen were not felt. The extremities were normal, 
The cytologic and chemical constituents of the blood and the bone marrow were 
normal. The Wassermann reaction of the blood was 4 plus; that of the spinal 
fluid was 4 plus, with a first zone colloidal gold curve (1543321000) 

Bronchoscopic examination showed a normal condition on two occasions, 
Examination of the genitourinary tract revealed nothing abnormal. The clectro- 
cardiogram was normal 

Roentgenologic studies of the skull revealed a slight increase in density over 
the right orbit, thought to be due to swelling of the soft tissues. No bony defects 
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were noted. A roentgenologic report on the chest stated that the cardiovascular 
silhouette showed partial imposition of a large, round, dense mass, measuring about 
7.5 cm. in diameter, in the midpart of the anterior mediastinum. Repeated roent- 
genologic examinations failed to identify the nature of the mass. It was thought 
by members of the roentgenology department to be cither an aneurysm or a 
dermoid. Roentgenograms of the pelvis revealed nothing remarkable 

On October 13 biopsy of a cervical lymph node was reported as showing giant 
follicular lymphoma. 

On November 4 a piece of tumor measuring about 1 by | by 3 cm. was removed 
through an incision in the lateral aspect of the right upper lid. The microscopic 
diagnosis was lymphoma, probably malignant. No mention of the presence of 
lacrimal gland tissue in the orbital tumor was made in any of the pathologic reports. 

Beginning on October 6, the patient was given antisyphilitic treatment in the 
form of 600,000 units of penicillin daily for a period of ten days 


From October 20 to October 28, 1,500 r was given over the anterior mediasti- 
num, without any visible effects on the mediastinal mass. The possibility of 
irradiation of the right orbit was considered and rejected, since it was thought 


Fig. 2-—Appearance of patient four months after administration of nitrogen 
mustard 


that the orbital tumor was part of a generalized malignant process on which 
roentgen radiation had shown no effect, and the use of which would result in 
damage to a comparatively normal eye. Sacrifice of the right eye by exenteration 
of the orbit was not thought justifiable, since it would not change the prognosis. 

Beginning on November 22, the patient was given 6.2 mg. of methyl-bis- 
(2-choroethy!)-amine hydrochloride on four successive days, without reaction. 
Within three days after the completion of the course of nitrogen mustard injections, 
a marked diminution of the swelling in the region of the right orbit was noted. 
There was simultaneous regression in the size of the cervical lymph nodes 

When the patient was dismissed from the hospital, on December 7, there had 
been a complete remission of his orbital signs and symptoms. Since leaving the 
hospital, he has been followed regularly by the ophthalmology and roentgenology 
departments. When last seen, four months after the completion of nitrogen mustard 
therapy, there was no evidence of reappearance of giant follicular lymphoma. 
Vision has remained unchanged 

The last reentgenologic examination of the chest showed no change from the 
condition seen on his first examination, made six months previously. Although 
the nature of the mediastinal mass has not been definitely determined, in view of 
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its lack of response to roentgen and nitrogen mustard therapy, in all probability 
it is not a lymphoma. Considering the presence of latent syphilis, one may postulate 
that the mass is an aortic aneurysm. 


COM MENT 


Should nitrogen mustard (methyl-bis-[2-chloroethyl]-amine) ulti- 
mately prove to be no more effective than roentgen radiation in the 
treatment of giant follicular lymphoma, its use avoids the hazards of 
irradiation on the eye. For this reason, it may be of particular interest 
to ophthalmologists. 
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ABSORPTION OF PROTEIN THROUGH THE CONJUNCTIVAL 
MUCOUS MEMBRANE 


ROBERT A. CHAIT, MOD. 
BROOKLYN 


HERE are many reports of systemic poisoning resulting from the 

absorption of drugs instilled into the eyes. Symptoms have followed 
the instillation of cocaine and atropine into the conjunctival sac 

It has not always been certain whether such absorption occurred 
through the mucous membrane of the conjunctiva or through the nasal 
mucous membrane after the drug had reached the nose by way of the 
nasolacrimal duct. Macht ' ligated or cauterized the nasolacrimal ducts 
of dogs and was able still to elicit the central actions of morphine and 
apomorphine after their instillation into the eye. Other drugs studied 
through their pharmacologic responses in animals? include aconitine, 
nicotine, potassium cyanide, cocaine, pilocarpine and potassium iodide. 


There are no reports in the literature on the absorption of protein 
through the conjunctival mucosa. It is the purpose of this study to 
demonstrate, by immunologic means, that unaltered protein may be 
absorbed through the conjunctival mucous membrane of the human eye 


It has been shown by Walzer and his associates * that a cutaneous site 
which has been passively sensitized to an allergen will react after the 
systemic absorption of that allergen through various portals of entry 
\bsorption has been experimentally demonstrated through the mucous 


membranes of the alimentary tract, the nose,‘ the urinary bladder ° and 


From the Allergy Division of the Jewish Hospital of Brooklyn 
1. Macht, D. I Absorption of Apomorphine and Morphine Through Unusual 
Channels, Proc. Soc. Exper. Biol. & Med. 18:26, 1917 

2. Macht, D. I Absorption of Drugs Through the Fve. Ear, Teeth. and 
Esophagus, |. Pharmacol. & Exper. Therap. 28:123, 1923 

3. Walzer, M Studies in Absorption of Undigested Proteins in Human 
Beings: |. A Simple Direct Method of Studying the Absorption of Undigested 


Protein, J. Immunol. 14:143, 1927; Absorption of Allergens, J. Allergy 13:554, 
1942 


4. Chait, R. A., and Walzer, M.: Absorption of Unaltered Protein Through 
the Nasal Mucous Membrane: I. Technic, to be published 


5. Baretz, L. H.; Harten, M., and Walzer, M.: The Absorption of Protein 
from the Urinary Bladder, J. Urol. §@:71, 1943 
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the vagina and cervix uteri.* In the present study, the same technic was 
emploved to demonstrate the absorption of protein from the conjunctival 
Sac. 
PRESENT INVESTIGATION 

Subject —A Negro girl aged 6 years, who at the age of 2 years had undergone 
extirpation of her lacrimal sacs for chronic dacryocystitis, was the subject of this 
experiment She gave no personal history of allergy, but her mother had hay fever, 
and another sibling had eczema. A skin test with peanut extract gave negative 
results. The eyes were normal except for the presence of epiphora. 

The Sensitizing Serum.—The serum for sensitization was obtained from a 
patient who was extremely sensitive to peanuts. The titer of the reagins for peanut 
in this serum was high (1:1,024, determined by the dilution method of Coca and 


Grove’). Reagins for other antigens, such as peas, beans, nuts and mustard, were 
present in this serum in low titer. 


Passive Local Sensitication-——Passive local sensitization of the subject was 
induced by the intracutaneous injection of 0.05 ml. of the sensitizing serum on the 
upper and outer aspect of the arm. For twenty-four hours prior to sensitization, 


and until the time of testing, peas, beans, nuts and mustard were excluded from 
the diet 


The Antigen.-The antigen used for the absorption test was an extract of 
peanut prepared according to the method of Coca and Milford,* with a nitrogen 
content of 0.5 mg. per milliliter. 

The Absorption Test—-The test for absorption was performed twenty-four 
hours after sensitization. A small pledget of cotton, soaked in the extract of peanut, 
was introduced into the lower conjunctival sac and was moistened at frequent 
intervals with the same extract. Slight congestion of the conjunctiva resulted from 
this procedure 

Result-—Twenty-one minutes after the introduction of the allergen 
into the conjunctival sac, a reaction appeared at the sensitized cutaneous 
site. Intense pruritus was rapidly followed by a marked erythema and 
a large wheal, 7 cm. in diameter. This cutaneous reaction demonstrated 
the passage of the peanut allergen through the conjunctival mucous 
membrane into the circulation 

COM MENT 

Since antigenic proteins and drugs may be rapidly absorbed through 
the conjunctival mucous membrane, eye drops may produce allergic 
systemic reactions. In this study, on a subject with occluded naso- 
lacrimal ducts, absorption of protein occurred only from the conjunctival 
mucous membrane. In normal persons with patent nasolacrimal ducts, 


allergens instilled into the conjunctival sac may also reach the nose, where 


6. Rosenzweig, M., and Walzer, M.: The Absorption of Antigen from the 
Vagina and Cervix in Humans, Am. J. Obst. & Gynec. 78:286, 1943. 

7. Coca, A. F., and Grove, E. F.: Studies in Hypersensitiveness: XIII. A 
Study of the Atopic Reagins, J. Immunol. 10:445, 1925. 

& Coca, A. F., and Milford, E. L.: Studies in Specific Hypersensitivities : 
XVII. The Preparation of Fluid Extracts and Solution for Use in the Diagnosis 
and Treatment of Atopic Conditions, J. Immunol. 1@:555, 1925 
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absorption of proteins normally occurs.’ The potential absorptive area 
which may be reached by eye drops is, therefore, much greater than the 
conjunctival mucous membrane alone. Hence, the conjunctival sac as a 
possible entry for allergenic excitants should not be underestimated. 


SUMMARY 


The rapid absorption of protein through the human conjunctival 
mucous membrane is demonstrated with an immunologic technic 


Dr. Bernard Welt, of the Department of Otolaryngology, made available the 
patient with obliterated nasolacrimal ducts. 


2) Plaza Street (17). 


9. Chait and Walzer.* Cohen, M. B.; Ecker, E. E.; Breitbart, I. R., and 


Rudolph, I. A.: The Rate of Absorption of Ragweed Pollen Material from the 
Nose, J. Immunol. 18:419, 1930. 
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OBJECTIVE TESTING OF VISION WITH USE OF THE 
GALVANIC SKIN RESPONSE 


HENRY N. WAGNER Jr* 
BALTIMORE 


N THE experiments reported here, the aim is to outline a simple 

technic for the objective testing of vision, This technic has been 
found useful as an aid in the diagnosis of psychogenic factors or of 
malingering in visual defects in man, whether the defects are present as 
a failure of visual acuity or as a limitation of the visual field, and, with 
modifications, can also be used for the study of vision in animals. 

This objective testing is made possible by use of a skin galvanometer 
that gives a graphic record of activity in the sympathetic nervous system. 
The galvanometer records a phenomenon that was first described by 
Féré* in 1888 and by Veraguth and Miller (Veraguth*) in 1904, and 
has since become known either as the psychogalvanic or, more simply, 


as the galvanic skin response. Féré showed that in hysterics a variety 
of excitations—visual, auditory, gustatory, olfactory and emotional— 
decrease the resistance that the body offers to the passage of a minute 
direct electric current. It has since been shown that normal subjects 
show the same response 


It has also been demonstrated (1) that changes in resistance are 
localized in the skin and not in the rest of the body; (2) that this phe- 
nomenon depends on the intactness of the sympathetic nervous system, 
and (3) that it has a latency period of one or two seconds, indicative 
of a neuroglandular transmission mechanism, rather than any involve- 
ment of striated muscle 


* Henry Strong Denison Scholar for 1949-1950 

From the Psychobiological Laboratory, Phipps Psychiatric Clinic, Johns 
Hopkins Hospital. 

The work described in this paper was done under a grant from the Office of the 
Surgeon General of the United States Army to the Johns Hopkins University 
(Dr. C. P. Richter) 

1. Féré, C Note sur des modifications de la résistance électrique sous 
l'influence des excitations sensorielles et des émotions, Compt. rend. Soc. de biol. 
§:217, 1888. 

2. Veraguth, O.: Das psychogalvanische Reflexphinomen, Berlin, S. Karger, 
1909. 
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The skin galvanometer was developed by Richter and Whelan in this 
laboratory and has been described in detail by them.’ The instrument 
consists of a General Radio Company direct current amplifier ; a 5 milli- 
ampere ink-recording ammeter, Esterline- Angus model ; a control panel ; 
a 4% volt battery, and electrodes. The electrodes, coated with a paste 
of kaolin and a saturated zinc sulfate solution, are attached to the palm 
and hack of the patient’s hand. The wiring is essentially a Wheatstone 
bridge circuit. The ratio arms P and Q in their diagram,’ consist of 
150,000 ohm fixed resistors. The patient is connected as the X arm, and, 
by means of two rheostats, which are connected as the R arm, the bridge 
is balanced by bringing the galvanometer to the zero point on the indi- 


Fig. 1.——Typical record of changes in electrical skin resistance in man produced 
by the stimuli indicated The sensitivity refers to the setting of the input 
resistance of the amplifier, ranging from 1 to 7 


cator, that is to the midpoint of the recorder, This is the base line for 


the recording. The changes in the patient's skin resistance unbalance 
the bridge and cause currents to flow through the amplifier. These cur- 
rents can be amplified to various degrees by the amplifier and recorded 
in ink on the recorder. Figure 1 shows a typical human record, responses 
to electric shocks, hand claps, pinprick and threat of pinprick being 
indicated The downward deflection indicates the response, namely, 
a decrease in the electrical skin resistance. At the lower left of the 


1 Richter, C. P., and Whelan, F. G Description of a Skin Galvanometer 


That Gives a Graphic Record of Activity in the Sympathetic Nervous System, 
}. Neurosurg. 6:279 1949 
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records is indicated the level of sensitivity of the amplifier, which 
ranged from low to high amplification in seven steps. 

Our experiments with visual testing were suggested by the technic 
of Drs. Bordley, Hardy and Richter in objective testing of hearing in 
human beings. They recorded galvanic skin responses to various pure 
tones of varying intensity after the patient has been conditioned to expect 
an electric shock whenever a tone was sounded. 


This recording of the galvanic skin response is also a basis for the 
objective testing of vision. The technic is illustrated in figure 2. The 
patient whose visual acuity is to be tested sits in a chair connected with 
the psychogalvanometer by electrodes attached to the palms of the hands. 


Fig. 2.—Patient whose visual acuity is to be tested connected with the psycho- 
galvanometer. 


An electric shock can be given by means of electrodes attached to the 
leg and connected to a Harvard inductorium. The patient faces a 
screen on which letters of variable sizes can be projected, one at a time, 
using an American Optical Company project-o-chart.* In the case 
of adult patients, it is first explained to the subject that a certain letter, 
E, for example, will be followed by an irritating faradic shock and that 
no other letter of the alphabet will be followed by this shock. With 
some adults, and with most children, a conditioned response to the single 


4. Bordley, J. E.; Hardy, W. G., and Richter, C. P Audiometry with the 
Use of Galvanic Skin-Resistance Response, Bull. Johns Hopkins Hosp. 82:569, 
1948. 
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letter cannot be satisfied by this statement alone, and therefore the 
conditioning procedure is carried out until the patient has been condi- 
tioned to respond to the given letter. 

By projecting the standard eye chart, one letter at a time, and passing 
the visual threshold in both directions, one obtains the visual acuity of the 
patient by observing the wave of the psychogalvanometer. Figure 3 is 
a portion of an actual record of a patient. It shows the large response 


Fig. 3.—Part of an actual record of a patient whose visual acuity was tested. NV 
indicates resporse for a ncutral letter; F, response to a conditioned letter. 


Fig. 4.-Graph of an entire record (galvanic skin response) of a patient who 
claimed to have total blindness in the left cye 


which the patient gave when the conditioned letter was flashed on the 


screen, Figure 4 is a chart on which is presented an entire record of 
responses from a patient who complained of total blindness of the left 
eve. The ordinate shows the amplitude of the response obtained by 
presenting the letter shown on the abscissa. A deflection of 1 cm 
equals a change in skin resistance of approximately 10,000 ohms. The 
electric shocks were given either one second after the letter was 
flashed (indicated by the arrow under the letter) or five seconds after 
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the letter was flashed (indicated by the arrow following the letter). In 
the latter case, the response to the letter alone is obtained. This patient 
was applying for a pension at the Perry Point Veterans Hospital. As 
soon as he had been conditioned, using both his good and his bad eye, the 
letters were flashed before his bad eye alone. He gave a response each 
time a letter was flashed, although he had absolutely no way of knowing 
when the letter was flashed other than by seeing it. Moreover, when 
the conditioned letter E appeared, he gave very large responses. As 
the letters diminished in size—the 50 foot (15 meter) line—the 
responses indicated that he was not certain what the letter was. He 
responded greatly to H, and several times did not give a large response 
to the conditioned letter. The responses along the 60 foot (18 meter) 
line were also inconsistent. Returning to the 70 foot (21 meter) line, 
the patient once again responded to the conditioned letter. Thus the 
record presents evidence that the patient could distinguish letters on the 
70 foot line and that therefore there was some psychogenic involvement 
in his blindness. 

In objective perimetry, the patient is attached to the psychogal- 
vanometer in the same position as is used in subjective perimetry. 
The first step is to condition the patient to expect an electric shock 
whenever he sees the white target dot. This is done by presenting 
the white dot to that part of the field where the patient says that 
he can see, and following this presentation by application of the 
electric shock. After the patient has been conditioned to give a galvanic 
response at the sight of the dot, the dot is moved slowly into his field 
from the periphery. When the patient sees the dot, the response is 
indicated on the psychogalvanometer. The dot must be moved slowly, 
since there is a latent period of approximately two seconds between the 
stimulus and the start of the response. 


Visual acuity was studied by this method in 4 children, with ages 
ranging from 5 to 13 years; in 3 patients with malingering or hysterical 
blindness; in 5 patients at the Wilmer Ophthalmologic Clinic, Johns 
Hopkins Hospital, and in 7 normal subjects. At the time of this report 
objective perimetric studies have been made on only 1 person. 


Objective visual testing is of assistance to the physician when con- 
fronted by patients who are believed to have some psychogenic involve- 
ment, especially in military service and in compensation cases. With 
animals, this objective testing is essential, since it is impossible to 
obtain a vocal report of an animal’s sensory perception. For this reason, 
we wish to present a modified technic of the type described for human 
beings which will make possible studies of visual acuity and visual 
field in animals. Monkeys, cats and rats were used as experimental 
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animals. The presence in monkeys and cats of sweat glands on the pads 
of the feet is well known. Recently, Ring and Randall*® described 
sweat glands in the foot pads of the rat. 

Two difficulties present themselves when one attempts to carry the 
technic directly from man to animals: 1. The animal must remain rela- 
tively motionless in order that the electrodes may be attached to the pads 
of the feet and that muscular contraction, which interferes with the 
recording of the galvanic skin responses, may be prevented. 2. The 
animal's head must face a screen on which letters are projected, and, 
for perimetric studies, the animal must fix its eyes on a point straight 
ahead. To solve these difficulties, physical restraint of various types 


Fig. 5.—A monkey prepared for visual studies. The galvanic skin response was 
recorded from electrodes attached to the soles of the hindfeet. Electric shocks were 
given through the bars which the monkey grasps 


was attempted, without success. Therefore, we had to look elsewhere 
for a possible solution to those problems. Previous reports from this 
laboratory have described the use of a drug which immobilizes an animal 
to the extent that complex surgical procedures can be performed with 
the drug given in conjunction with a local anesthetic. Moreover, with 


5. Ring, J. R.. and Randall, W. ¢ The Distribution and Histological 
Structure of Sweat Glands in the Albino Rat and Their Response to Prolonged 
Nervous Stimulation, Anat. Rec. 96:7, 1947 


6. Levine, M. and Wolff, H. G Cerebral Circulation, Arch. Neurol. & 
Psychiat. 28:140 (Tuly) 1932 
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the use of the drug, the animal remains alert to sensory stimuli of all 
types. This drug, an alkaloid obtained from Corydalis cava, is called 
bulbocapnine ; it produces a cataleptic state in animals sometimes referred 
to as experimental catatonia because of its similarity to that syndrome 
in man." 


The use of this drug produces the immobility and fixed gaze which 
is needed for studies of vision with the galvanic skin response. Figure 5 
shows a monkey prepared for visual studies. The immobility is pro- 
duced by injection of 15 mg. per kilogram of body weight. We have 


Fig. 6—Galvanic skin responses obtained while the animals (4, monkey; B, cat; 
C, rat) were in a state of bulbocapnine-induced catalepsy. 


recorded responses over a five hour period, with the animal in one 
position. 


Figure 6 shows responses of a monkey, cat and rat obtained while 
the animals were in a state of bulbocapnine-induced catalepsy. The 
similarity to the record of a normal human subject is striking. ‘That 
the responses in animals represent sympathetic activity similar to 


7. Ferraro, A., and Barrera, S. E.: Experimental Catalepsy, New York, State 
Hospitals Press, 1932. DeJong, H. H.: Experimental Catatonia, Baltimore, 
Williams & Wilkins Company, 1945. 
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the responses obtained in man, is demonstrated by the following experi- 
mental results : 

1. Electrical stimulation of the surgically exposed sympathetic 
nerve chain in monkeys and cats produces similar responses, i.¢., 
similar decreases in skin resistance. 

2. In chronic preparations (rats with unilateral lumbar sympath- 
ectomy) responses to stimuli are absent when galvanic skin responses 
are recorded from the side of operation, whereas these responses are 
present when recorded from the normal side. Figure 7 is a record 
obtained from one of these rats. 


tal 


Fig. 7.—-Galvanic skin responses from a rat with unilateral lumbar sympathec- 
tomy while the animal was under bulbocapnine-induced catalepsy 


3. In the monkey, cat and rat there is a definite latency period 
between the stimulus and the start of the response, similar to that 
recorded in human beings. For these reasons, we believe that the 
phenomenon in the monkey, cat and rat is the same as that in man. 


SUMMARY 


With use of the conditioned galvanic skin response, and, in the case 


of animals, the catalepsy-producing drug bulbocapnine, an attempt has 
been made to present a technic for the objective testing of vision in man, 
monkey, cat and rat. 


Mrs. William Dinsmore assisted in the preparation of the illustrations. 
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EARLY DIAGNOSIS OF SYPHILITIC PRIMARY OPTIC 
NERVE ATROPHY 


JOSEPH V. KLAUDER, MD. 
PHILADELPHIA 
AND 


GEORGE P. MEYER, M.D. 
CAMDEN, 


N A PREVIOUS communication' a study of 397 patients with 

syphilitic primary optic nerve atrophy was presented. The visual 
acuity of 61 per cent of these patients when they were first seen was less 
than 6/60 in both or in the better eye (in 44 per cent it was 1/60 to 6/060, 
and in 17 per cent it was less than 1/60). This constitutes industrial 
blindness and represents an unfortunate experience in the early diagnosis 
of syphilitic optic nerve atrophy among the ward and clinic patients 
at Wills Hospital. 

Our purpose in the present paper is to discuss the earliest signs of 
syphilitic optic nerve atrophy, the prodromal symptoms and the pitfalls 
in early diagnosis. 

Pertinent data in the study of our 397 patients in relation to early 
diagnosis are concerned with the following points: 1. The occurrence 
of optic nerve atrophy in patients whose early syphilis was untreated. 
2. The number of patients who had no knowledge of infection and no 
previous serologic tests for syphilis. The complaint of impaired visual 
acuity was frequently the first and only symptom that motivated medical 
consultation. 3, The lack of ophthalmologic examination of patients who 
consulted physicians or clinics in what was presumably the predromal or 
prodromal stage of the disease, with subjective impaired visual acuity. 
Thirty-one per cent of the patients * at the onset of visual loss consulted 
an optometrist for their initial treatment. 


From the Clinic for Treatment of Ocular Syphilis, Wills Hospital. 

Read at the First Annual Clinical Conference of Wills Hospital, May 6, 1949 

The work described in this paper was done under a contract recommended 
by the Committee on Medical Research, between the Office of Scientific Research 
and Development and the Wills Hospital, and later under a grant-in-aid from 
the Research Grants and Fellowship Division, National Institute of Health, United 
States Public Health Service 

1. Klauder, J. V.; Meyer, G. P., and Gross, B. A.: Syphilitic Primary 
Optic Atrophy as a Cause of Blindness: Importance of Early Diagnosis, Am. J. 
Syph., Gonor. & Ven. Dis. 32:574, 1948. 

2. These figures were obtained by Lehrfeld and Gross (Am. J. Ophth. 24: 
435, 1938) im a study of syphilitic optic nerve atrophy in patients attending Wills 
Hospital. 
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Syphilitic primary optic nerve atrophy occurs in association with 
all forms of neurosyphilis of acquired and of congenital syphilis. From 
pathologic studies, Bruetsch* observed syphilitic optic nerve atrophy 
occurring as a focal form of neurosyphilis without other pathologic 
evidence of neurosyphilis. Clinically, however, we have rarely observed 
optic nerve atrophy in a syphilitic ‘patient who had no neurologic 
abnormalities of neurosyphilis and whose spinal fluid gave no evidence 
of the disease. The disease is seen more frequently in association with 
tabes or the tabetic form of dementia paralytica, although Bruetsch,” 
on the basis of anatomic investigation, did not observe any great differ- 
ence in its incidence in tabes and in dementia paralytica. 

The incidence of optic nerve atrophy in patients with the tabes of 
acquired syphilis is generally stated to be 10 to 15 per cent. The interval 
between infection and onset of optic nerve atrophy is rarely less than 
ten years, the average being eighteen years. The predominating age 
for patients with acquired syphilis is 40 to 50 years, and that for patients 
with congenital syphilis, 15 to 25 years. The incidence of optic nerve 
atrophy is greater in white persons than in Negroes (57 per cent, as 
compa,ed with 43 per cent, in our series). The disease, however, is 
more frequent among neurosyphilitic Negroes of both sexes than among 
neurosyphilitic white patients.* Males are more affected than females, 
the ratio varying from 3.5 or 5.5 to 1, as reported by different investi- 
gators. 

An important consideration in early diagnosis is the considerable 
percentage of our patients whose underlying neurosyphilis pursued a 
silent course so far as subjective symptoms were concerned. As has 
been pointed out by others, optic nerve atrophy associated with the 
tabetic form of neurosyphilis rarely occurs in what is called inferior, or 
“leg,” tabes, in which is present the triad of tabetic symptoms—lightning 
pains, dysuria and ataxia. In our series of patients it was unusual to 
observe bladder disturbance, visceral crisis, arthropathy, headache, 


“nervousness,” pain of radiculitis or other subjective symptoms of 
diffuse meningovascular neurosyphilis, or paralysis of one or more of 
the oculomotor muscles. 


3. Bruetsch, W. I (a) Malaria Therapy in Syphilitic Primary Optic 
Atrophy, J. A. M. A. 28@:14 (Jan. 15) 1946; (6) The Frequency of Syphilitic 
Primary Optic Atrophy in General Paralysis: A Clinico-Anatomical Study, Am 
J. Psychiat. 104:725, 1948; (¢) Unilateral Syphilitic Primary Atrophy of the 
Optic Nerves, Arch. Ophth. 39:80 (Jan.) 1948; (d) Surgical Treatment of 
Syphilitic Primary Atrophy of the Optic Nerves (Syphilitic Optochiasmatic 
Arachnoiditis), ibid. $8:735 (Dec.) 1947 

4. Moore, J. E.; Hahn, R. D.; Woods, A. C., and Sloan, I The Treatment 
of Syphilitic Primary Optic Atrophy, Am. J. Syph., Gonor. & Ven. Dis. 26:407, 
1942 
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In addition to the complaint of impaired visual acuity, the most 
frequent prodromal symptoms of optic nerve atrophy were pain in the 
legs and diplopia. Pain in the legs was typical of the tabetic type, being 
stabbing, or lancinating, and occurring and recurring in “crises.” It was 
usually not incapacitating or sleep disturbing. It antedated by long 
periods subjective visual loss, and with many patients the history of 
pain was elicited only on questioning. This was true, too, of diplopia, 
which was usually transitory and invariably preceded, frequently by 
years, the complaint of visual loss. 

Some patients, in addition to optic nerve atrophy and positive 
reactions of the spinal fluid, had pupillary changes as the only neurologic 
abnormality. Such a form has been designated as “optic tabes” or “pre- 
ataxic optic atrophy,” and its diagnosis illustrates the difficulty of classi- 
fying the type of neurosyphilis associated with optic nerve atrophy. 
The pupils, however, were hardly ever normal. The most constant 
findings in our series of patients, in addition to optic nerve atrophy, 
were positive serologic reactions of the blood and spinal fluid for syphilis 
and pupillary abnormalities—inequality, irregularity, sluggishness in 
reaction to light, Argyll Robertson pupil and fixation to light and in 
accommodation. As is well known, pupillary abnormalities are among 
the earliest and most constant signs of neurosyphilis, preceding by years 
the appearance of subjective symptoms. Their detection constitutes a 
“short cut” to the clinical diagnosis of neurosyphilis. Determination of 
the state of the pupils is of great importance in examination of a syphi- 
litic patient whose disease has progressed beyond the early stage of 
infection and should aid in the early diagnosis of optic nerve atrophy. 


PATHOLOGY OF SYPHILITIC PRIMARY OPTIC NERVE ATROPHY 


Comprehensive reviews of the primary phase of optic nerve atrophy 
have been published by Moore,’ Schiff-Wertheimer* and Moore and 
Woods." 

Moore and Woods stated that there is general agreement among 
pathologists that the process begins in the intracranial portion of the 
optic nerve distal to the chiasm. There are thickening and perivascular 
round cell infiltration of the overlying membranes, especially the pia, 
and of the connective tissue septums of the nerve, and this degeneration 
occurs first in the marginal fibers of the nerve. There is, however, no 
agreement as to the important question of the relation, if any, of the 


5. Moore, J. E.: The Syphilitic Optic Atrophies, with Especial Reference to 
Primary Optic Atrophy, Medicine 11:263, 1932. 

6. Schiff-Wertheimer, S.: Pathogénie et traitement de l'atrophie optique 
tabétique, Bull. Soc. d’opht. de Paris, 1932, no. 8, pp. i-XCiX. 

7. Moore, J. E., and Woods, A. C.: The Pathology and Pathogenesis of 
Syphilitic Primary Optic Atrophy, Am. J. Ophth. 28:1, 1940 
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inflammatory changes in the membranes and septums to the degenerative 
process in the nerve, since the former are frequently found in neuro- 
syphilitic patients who do not show the latter change. 

From pathologic studies, Behr ™ envisaged the disease as occurring 
in two forms: (1) an inflammatory form with secondary degeneration of 
the nerve fibers, and (2) primary degeneration in the form of tabetic 
atrophy of the nerve. Still other investigators postulated a form with 
basilar meningitis and a tabetic form of syphilitic optic nerve atrophy. 

Since the review of Moore and Woods’ (1940), the most notable 
pathologic study of syphilitic optic nerve atrophy has been made by 
Bruetsch.* The employment of modern methods of staining and their 
use with alternating serial sections permitted the simultaneous observa- 
tion of both the inflammatory and the degenerative phase of syphilitic 
cptic nerve atrophy. 

Apparently, Bruetsch, more clearly than any other investigator, has 
visualized an inflammatory exudative phase preceding degenerative 
changes. According to Bruetsch, the principal site of the inflammatory 
pathologic process is in the intracranial portion of the optic nerves or 
in the chiasm or in both and is dependent on a varying degree of syphi- 
litic basilar meningitis. The inflammatory lesion in the optic nerves and 
chiasm consists of cellular infiltrations in the septal connective tissue 
and around the blood vessels. As these exudative processes become 
extensive, demyelination (atrophy) of the nerve ensues, which in the 
majority of instances begins in the outer margins, where the syphilitic 
inflammation is most pronounced. Bruetsch stated the opinion that visual 
field defects may be caused by exudative processes in the marginal zone 
before atrophy of the nerve fibers has taken place and that such defects 
may improve or disappear after antisyphilitic treatment. This is not 
to be expected, however, if degeneration was present at the time of 
therapy. 

Bruetsch observed no difference in the pathologic process of optic 
nerve atrophy in dementia paralytica and in the tabetic form of the 
disease ; indeed, he noted no great difference in the incidence of optic 
nerve involvement in the two diseases. His studies supported only the 
inflammatory pathogenesis of optic nerve atrophy. He stated the belief 
that the clinical dictum of the greater frequency of optic nerve atrophy 
among patients with tabes and the tabetic form of dementia paralytica is 
more apparent than real and is related to diagnostic discrepancies in 
the clinical classification of neurosyphilis, the failure of clinical recogni- 
tion of the condition in persons with dementia paralytica and a shorter 


& Rehr, C (a) Syphilis und Sehnerven, Med. Welt. 12:1515, 1938: (6) 
Das Verhalten und die diagnostische Bedeutung der Dunkeladaptation bei den 
verschiedenen Erkrankungen des Sehnervenstammes: IT. Die atrophischen Zustande 
des Sehnerven, Klin. Monatsbl. Augenh. §8:449, 1915 
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span of life of these patients. The observation that only a certain number 
of patients with neurosyphilis have optic atrophy he explains by the 
considerable variation in the intensity of the pathologic processes in 
different regions of the brain and its meninges, the optic chiasm and the 
meninges of structures adjacent to the chiasm. 


EARLY OPHTHALMOLOGIC DIAGNOSIS 


The following changes have been reported by various authors as the 
earliest evidence of syphilitic optic nerve atrophy: loss of dark adapta- 
tion ; visual field defect, preceding loss of central vision and pallor of the 
optic nerve (such a field defect may comprise a paracentral scotoma, 
enlargement of the blindspot or contraction of the peripheral visual 
fields) ; loss of the field for color, particularly red and green, and pallor 
of the optic disk. 

The older ophthalmologists, notably Behr," emphasized loss of dark 
adaptation as an early symptom. We know of no study of loss of dark 
adaptation as determined by modern methods in patients with early 
syphilitic optic nerve atrophy. We have had no experience. In any event, 
we do not regard as practical consideration of the presence of loss of 
dark adaptation as a means of early diagnosis. 

Igersheimer,’ Fuchs," Paton,"* Berger** and Sloan and Woods 
reported a variety of field defects (such as are shown in figures | to 6) 
occurring in the absence of pallor of the disks and loss of central vision. 
Fuchs © stated the opinion that a central scotoma may first be demon- 
strated only for red and green. 

Demonstration of a scotoma, enlargement of the blindspot and loss of 
function for color as early evidences of optic nerve atrophy necessitate 
tangent screen and perimetric determinations with white, red, green, 
blue and yellow test objects of several sizes each in order to secure a 
quantitatively accurate picture. The desirability of such a procedure 
cannot be questioned, but the practicability and reliability of results 
with some patients are open to question. Such studies require the time 

(one to two hours) and patience of a skilled operator, preferably an 
ophthalmologist. Moreover, the average patient, particularly the clinic 
type, has neither the patience nor the discriminatory acumen necessary 


9. Igersheimer, }.: Syphilis und Auge, in Jadassohn, J. P.: Handbuch der 
Haut- u. Geschlechtskrankheiten, Berlin, Julius Springer, 1928, vol. 17, pt. 2, pp. 
312-350. 

10. Fuchs, E.: The Field of Vision in Tabetic Atrophy of the Optic Nerve, 
Tr. Am. Ophth. Soc. 12:718, 1911. 

11. Paton, L.: Tabes and Optic Atrophy, Brit. J. Ophth. €:289, 1922 

12. Berger, cited by Igersheimer.* 

13. Sloan, L. L., and Woods, A. C.: Perimetric Studies in Syphilitic Optic 
Neurvpathies, Arch. Ophth. 20:201 (Aug.) 1938. 
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for accurate quantitative decisions. Some ophthalmologists are of the 
opinion that perimetric studies with small (1 and 3 mm.) white test 
objects will elicit the presence of very early functional loss, comparable 
to quantitative studies with colored test objects, and that such a pro- 


. Fig. 1 (case 1).—Visual field defects in the preatrophic stage of optic nerve 
atrophy, showing contraction for form and color. The disks were normal in 
color. Vision was 6/6 in each eye 


Fig. 2 (case 1).—Improvement of visual fields (to 3/330) in September 1947. 
In February 1946, 4,200,000 units of penicillin was administered, and in April 
1947 induced malaria therapy and 8,000,000 units of penicillin were given. Peri- 
metric fields in March 1948 were normal. Vision was still 6/6. 


cedure is more practical, less time consuming and more satisfactory in 
the examination of clinic patients. That has been our experience. 

The Preatrophic Stage.—Patients 1, 2, 3 and 4 (figs. 1 to 5), with 
neurosyphilis, on repeated examination showed variable degrees of 
constriction of the visual field for form and color. Central visual acuity 
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and both optic disks were normal in 2 of the 4 patients; in each of the 
remaining 2 patients one optic disk was normal in color. After treatment 
(with penicillin and, in 3 patients, with induced malaria also) the visual 
field defects disappeared. We did not observe this change after treat- 
ment of patients with syphilitic optic nerve atrophy if the optic disks 
were pathologically pale at the beginning of treatment. A possible excep- 
tion is the optic disk of the left eye of patient 4. Before treatment, in 
1944, the disk was regarded as pale and the right disk as normal. When 
the patient was again seen, four years later, the appearance of both disks 
was regarded as within the normal range, although there was a differ- 
ence in color of the two disks. Either there was an error in evaluation 
of the color of the left disk on first examination, or restoration of color 
had occurred when the patient was again seen four years later. 


ty, 
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Fig. 3 (case 2).—Concentric contraction of visual fields for form and color in 
the preatrophic stage of optic nerve atrophy. The optic disks were normal in 
color. The patient had tabes and was first seen for refraction. Only chemo- 
therapy had been administered. Vision was 6/5 — 2 in each eye with correction, 


In accordance with the observations of Bruetsch,’ the optic nerves 
of our patients were in the inflammatory, or preatrophic, stage and were 
amenable to antisyphilitic therapy, in contrast to the atrophic stage, in 
which the changes are irreversible and the goal of treatment is merely to 
retard or check the progress of the disease. 

Further clinical studies are needed to determine how frequently the 
field defect occurs as the only evidence of preatrophic change in the optic 
nerve, the effect of antisyphilitic treatment on the defect and the time 
required for central visual loss and pallor of the disk to occur in 
the treated and in the untreated patients. The answers to these ques- 
tions are doubtless dependent on the intensity and rate of progress of 
the pathologic process. The location of the lesion, too, will determine 
the character of the field defect—peripheral or central or mixed. 
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The inflammatory processes of late syphilis are notoriously slow. The 
course of optic nerve atrophy (in the atrophic stage) is variable; in 
some patients blindness ensues in one year or less from the onset of 
subjective loss of visual acuity. On the other hand, the disease, though 
untreated, may progress but slowly for years (fig. 7 and case 7). 
This is also illustrated in the case of another patient, aged 62, with 
syphilitic primary optic nerve atrophy. With correction, visual acuity 
was 5/60 in one eye and 6/30 in the other. He had never received 
antisyphilitic treatment. He had first noticed impaired vision ten years 
previously and had had diplopia twenty-five years prior to examination. 
Behr* pertinently stated the opinion that the pathologic process of 
syphilitic optic nerve atrophy exists for a long time prior to disturbance 
of visual acuity. 


Fig. 4 (case 2).—Normal visual fields in December 1948, after treatment 
Penicillin had been administered twice, as well as chemotherapy. Vision was 6/5 
in the left eye and 6/5 —2 with correction in the right eye. 


Apparently, then, there is an interval in the evolution of optic nerve 
atrophy, at least in some patients (cases 1, 2, 3 and 4 and the left eye 
in figure 6), in which the diagnosis can be made in the inflammatory, or 
preatrophic, stage of the disease. Treatment in this stage obviously 
affords better prognosis than in the atrophic stage 

It will be observed that in 1 of our patients (case 1) contraction of 
the visual fields without impairment of central visual acuity or pallor 
of the disk was observed for three years, although in this interval 
chemotherapy was administered. It will further be observed that in 2 


patients (cases | and 2) chemotherapy alone did not cause disappear- 
ance of the contraction, nor did the initially employed smaller total dose 
of penicillin (case 2) 


Some authors have stated the opinion that syphilitic optic nerve 
atrophy may first be evident as pallor of the disk. It is difficult to 
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conceive of atrophy without loss of function. We have observed frank 
pallor of the disks in patients with neurosyphilis who had normal, or 
near normal, visual acuity and normal visual fields. Such an occurrence 
is apparently rare and would challenge the diagnosis of optic nerve 
atrophy until loss of function occurred. 

In this connection, cases 5 and 6 are pertinent. In case 5 there were 
third and fourth nerve paralyses of one eye with other clinical signs, as 
well as serologic evidence, of neurosyphilis. Both disks were pale. 
Peripheral field and tangent screen studies showed no abnormalities. 
The patient had normal visual acuity of the right eye, with which he 
fixed. The left eye was everted and covered by the left lid. Vision 
was 6/12. This reduction may have been due in part to functional loss 
incident to disuse, or it may represent an initial functional loss of optic 
nerve atrophy. In case 6 the temporal side of both optic disks was 


Fig. 5 (case 3).—Visual field defects of early optic nerve atrophy (7?) in 
the left eye and of the preatrophic s in the right eye. After penicillin and 
induced malaria therapy, the visual field defects disappeared, and central visual 
acuity improved in both eyes. 

The left eye showed central and pericecal scotomas for 3/330 white and a pale 
disk on the temporal side. Visual acuity was 2/60, correctible to 3/60. The nght 
eye showed a pericecal scotoma and normal disk with vision of 6/20 + 3, cor- 
rectible to 6/9 


definitely paler than usual. This may be attributed to a temporal slant 
exhibited by the disks or to an early atrophic change preceding loss 
ot function. Visual acuity was about normal; peripheral field and tang- 
ent screen studies showed no abnormalities. These cases illustrate the 
difficulty in early diagnosis of optic nerve atrophy. 

Igersheimer '* occasionally observed patients belonging in the afore- 
mentioned category. He cited the case of a tabetic patient who, when 
first seen in 1921, had definite pallor of the disk ; visual acuity was 6/12 
in the right eye and 6/6 in the left eye. There were no visual field 


14. Igersheimer,® p. 357. 
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defects or abnormality in dark adaptation. The author observed no 
change when he again examined the patient in 1924 and 1925. Iger- 
sheimer stated the opinion that in such cases one is forced to the con- 
clusion that pallor of the disk is not a sure sign of atrophy of the nerve 
tissue. 

Bruetsch ‘* did not observe any histologic evidence of degeneration of 
the optic nerve in a patient who had neurosyphilis, with white optic disks 
but no visual loss or visual field defects. 

Kestenbaum ** and others emphasized loss of capillarity of the optic 
disks as diagnostic evidence of optic nerve atrophy. In our experience, 
this symptom occurs too late to have any consideration in early diagnosis 
of the disease 


Early Atrophic Stage.—We regard pallor of the disk with functional 
loss as evidence of the atrophic stage of optic nerve atrophy. In contrast 


Fig. 6.—Visual field defects (to 3/330 white) of early optic nerve atrophy in 
the right eye and of the preatrophic stage in the left eye. The patient had tabes 
and had come to the clinic for refraction. 

The left eye showed paracentral scotoma and a normal disk. The blindspot 
was not enlarged to 10/1,000. Vision was 6/6, correctible to 6/6 + 3. The disk in 
the right eye was pale. 


to cases 1, 2, 3 and 4 and figures | to 5, representing the preatrophic 
stage, figures 6 and 7 and case 7 are presented as illustrating the 
atrophic stage. Figures 6 and 7 show field defects preceding the 
complaint of visual loss in patients with tabes who had no knowledge 
of their disease or of ocular involvement. 

The patient represented in figure 6 came to the clinic for refraction ; 
his visual acuity with correction was normal. Visual field defects in 
both eyes are shown in the figure. It will be noted that the optic disk 


15. Bruetsch, W. I Personal communication to the authors 
16. Kestenbaum, A.: Clinical Methods of Neuro-Ophthalmologic Examination, 
New York, Grune & Stratton, Inc., 1946, pp. 56 and 81 
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only of the right eye was pale, involvement of the left eye being appar- 
ently in the preatrophic stage. This occurrence (and possibly a similar 
condition in the right eye in case 3, figure 5, and the right eye in case 4) 
supports the thesis that syphilitic optic nerve atrophy occurs in what 
appears to be the preatrophic stage with normal color of the disk and 
with normal central visual acuity. 

The patient represented in figure 7 visited the clinic for treatment 
of conjunctivitis. He was not aware of visual loss in both eyes. There 
was pallor of the disks only on the temporal side. The visual field 
defects are shown in the figure. Two years later, during which the 
patient neglected to have treatment, the entire disks were pale. 

Patient 7 visited the clinic because of diplopia. Extraocular move- 
ments were full. Corrected visual acuity was normal. There was 
pallor of the disks only on the temporal side. He lapsed in attendance 


Fig. 7.—Visual field defects of early optic atrophy in a patient with tabes who 
came to the clinic because of conjunctivitis. Visual acuity was 6/12 in each eye. 
When he was first seen, both disks were pale on the temporal side only. No 
central scotomas were seen with the white 2 and 3 mm. test objects. Two years 
later (antisyphilitic treatment had been neglected) the entire disks were pale; 
central visual acuity was further reduced in the left eye (to 6/9) and the visual 
field defects remained unchanged. 


at the clinic for thirty-one months, at the end of which time the entire 
disks were pale, with considerable loss of visual acuity. 


These cases are evidence that early in the course of optic nerve 
atrophy pallor of the disk may be confined to the temporal side 


COMMENT 


If only in emphasis of the possibility of early diagnosis of syphilitic 
primary optic nerve atrophy by a peripheral field defect as an initial 
and only symptom, the disease should be envisaged and taught as a two 
stage process. 
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it requires no clinical acumen to diagnose optic nerve atrophy in a 
patient with neurosyphilis who has pale optic disks and visual field 
defects. So far as a rapid course to blindness is concerned, a diagnosis 
at this stage is somewhat comparable to the diagnosis of malignant 
disease from cachexia. 

It should be emphasized that in 4 of 5 cases recorded here (cases 1 
and 2 and the cases represented in figures 6 and 7) the only motivation 
for perimetric study was the principle that for every patient with neuro- 
syphilis such a study is indicated. Only in this way can optic nerve 
atrophy be diagnosed early and opportunity afforded to combat syphilis 
as a cause of blindness.'’ 

To facilitate the early diagnosis of optic nerve atrophy, it is neces- 
sary that ophthalmologists and all physicians who examine patients with 
syphilis have a high degree of awareness of the optic nerve and “reach 
out” for the diagnosis in the preatrophic stage of impending optic nerve 
atrophy or in the early stage of atrophy (figs. 6 and 7 and case 7), 
before the patient is aware of visual loss. In the records of private, ward 
and clinic patients, too infrequently is no mention made of such examina- 
tion unless the patient complains of visual loss or tryparsamide therapy 
is given."* 

In order that the diagnosis of optic nerve atrophy may be made 
early, ophthalmologic and perimetric examinations should be made on all 
patients with neurosyphilis whether the serologic reactions of the blood 
and spinal fluid are positive or negative. Any physician can detect 
pupillary abnormalities. If they are found, examinations of the spinal 
fluid should be made to exclude optic nerve atrophy. Failure to make 
ophthalmologic examination of a syphilitic patient in the late stage of 
infection without evidence of neurosyphilis would not, in our opinion, 
constitute an important error of omission. 

The ophthalmologist is well situated to exclude optic nerve atrophy 
of every patient examined with pupillary abnormalities. The industrial 
physician is likewise in a favorable position to expedite the diagnosis of 
early syphilitic optic atrophy, since he encounters in mass examinations 
the type of person who is likely to have the disease, one whose infection 
is unknown to himself and remains untreated. 

Facilities should be made for routine ophthalmologic examination 
of selected patients in clinics treating syphilis. 

It should be emphasized that treatment in the preatrophic stage in 
the cases reported prevented progress of the disease and preservation of 
visual acuity. The problem of syphilitic optic nerve atrophy in causing 


17. Further discussion of the 10 to 15 per cent of blindness caused by syphilis 
is afforded in our previous communication.’ 

18. This statement is based on a review of case records of patients with neuro- 
syphilis in a general hospital. 
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3 blindness does not concern entirely a lack of therapeutic response in the 
atrophic stage but, rather, is related to early diagnosis. It is far better 
for the patient that his syphilitic infection be evaluated in relation to 
early stages of the devastating forms of the disease—cardiovascular 
syphilis, neurosyphilis and optic nerve atrophy—rather than in terms of 
positive or negative serologic reactions. The ophthalmoscope and peri- 
meter are as essential as the spinal puncture needle in the diagnosis and 
management of syphilis and its complication, primary optic nerve atrophy. 


REPORT OF CASES 

Case 1.—Preatrophic stage of optic nerve involvement. 

N. S., a white girl aged 13, was first seen in December 1943. She was referred 
for ophthalmologic examination by a venereal disease clinic (Department of 
Public Health, Philadelphia) as having juvenile tabes. She had received five : 
injections of an arsenical and fourteen injections of a bismuth compound. 

Both pupils were irregular, semidilated, stixf to light but reactive in accommoda- 
tion. The biceps and triceps reflexes were hypoactive; the patellar and achilles 
reflexes were absent. There were no symptoms suggestive of dementia paralytica. a! 
Visual acuity was 6/6-2 in the right eye and 6/6-3 in the left eye. The optic disks i 
were normal in color and their margins well defined; there were no pathologic 
lesions in the fundi. The perimetric fields, showing marked contraction for form 
and for color, are seen in figure 1. The serologic tests for syphilis were strongly 
positive; the spinal fluid gave positive reactions in all phases, and the colloidal 
ae gold curve was 0012234320. i 
2 Treatment, given from December 1943 to February 1946, consisted of twenty- 
four injections of an arsenical and thirty injections of a bismuth compound. 
Repeated perimetric field studies showed persistent contraction. The sodium salt 
of penicillin was administered in February 1946, and injections were given every 
three hours for seven and a half days, for a total dose of 4,200,000 units. Chemo- 
ue therapy was discontinued. 
3 Early in 1946 symptoms suggestive of dementia paralytica appeared; the 
patient became difficult to manage at home and in school; she was uncooperative, 
at times sulky, independent, flippant and self willed. She showed impairment of 
attention and concentration, but was oriented and had no symptoms of psychosis. | 
Neurologic signs remained unchanged except for some slurring of speech. The i 
colloidal gold curve was then of the dementia paralytica type. In April 1947, 
malaria therapy was instituted (one hundred and eleven hours of fewer at a 
temperature of over 100 F.), and 8,000,000 units of penicillin was given. Subse- 
quent to this therapy symptoms of dementia paralytica gradually disappeared, and 
no further treatment was given. The perimetric field of September 1947 showed : 
considerably less contraction (fig. 2). Examination of the spinal fluid in May 1948 
revealed no abnormality except for a positive Wassermann reaction in the first 
two dilutions only. Perimetric examination in March 1948 and March 1949 showed 
normal fields. The optic disks remained normal in color. Central visual acuity 
has not changed since her first admission. 

Case 2.—Preatrophic stage of optic nerve involvement. 

G. F., a white woman aged 51, was first seen in May 1946.°% Because of a 
positive Wassermann reaction, she had received injections in the arms and 


19. This case is case 6 in our previous communication.’ 
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buttocks at irregular intervals for “many years.” She desired a change in her 
glasses; other than the visual impairment, and occasional lancinating pains in 
the legs of several years’ duration, she had no complaint. 

She presented the neurologic abnormalities of tabes. Both optic nerves were 
normal in color. Visual acuity in the right eye was 6/22 without correction and 
6/5-2 with correction; in the left eye it was 6/22 without correction and 6/5-2 
with correction, The perimetric fields showed concentric contraction to form and 
color, as portrayed in figure 3. Repeated examinations showed the same degree of 
contraction. The Wassermann and Kahn reactions were positive. Serologic 
tests on the spinal fluid gave negative reactions in all phases. We were informed 
by the physician who treated her that therapy consisted of injections of arsenical 
and bismuth compounds; no tryparsamide had been administered. About one year 
previously a physician had administered penicillin, about 100,000 units being 
given three times in one week and then weekly for six weeks 

In December 1946 the sodium salt of penicillin was administered every three 
hours for a total dose of 6,400,000 units, given in seven and one-half days. She 
was not seen again until December 1948. She had gained in weight and had no 
complaint except for pains in the legs, which were less pronounced. She had 
been treated by several physicians. She had had daily injections of 300,000 units 
of penicillin in oil for fourteen consecutive days and “many” injections of a 
bismuth compound. Her visual acuity with correction was the same as on first 
examination; the optic disks were normal in color, and the perimetric fields 
were normal (fig. 4). The serologic reactions for syphilis were less positive than 
on her first admission 

Casr 3.—Preatrophic stage of optic nerve involvement. 

A. S., a white woman aged 52, was first seen in December 1947. Her chief 
complaint was impaired vision of the left eye, of eight months’ duration, appearing 
after a “nervous breakdown.” At that time she had crying spells and impaired 
memory amd was at times confused. For the past ten years she had had 
occasional sharp pains in both legs. 

Station and gait were normal: motor power and coordination were good, and 
sensation was intact over the trunk and extremities. The patellar reflexes were 
hyperactive and unequal on the two sides; achilles reflex was absent on the right 
and diminished on the left. There were pupillary abnormalities. The serologic 
reactions for syphilis were strongly positive; the spinal fluid gave a positive 


reaction only in some phases. Visual acuity was 6/20 + 3 in the right eye without 


correction and 6/9 with correction; in the left eye it was 2 


60 without correction 
and 3/6) with correction. The right optic disk was normal; the left showed 
questionable pallor on the temporal side. The peripheral fields are shown in 
figure 5. Tangent screen tests showed a normal central field in the right eye 
except for a relative pericecal scotema to 2/1,000 white, and in the left eye con 
traction of the upper field, a relative pericecal scotoma to 2/1,000 white and a 
central scotoma to 2/1,000 

In January 1948 the patient was given induced malaria therapy and, at the same 
time, 6,000,000 units of penicillin G administered in eight days After this 
therapy there was gradual disappearance of her “nervous” symptoms; she gained 
weight, and her emotional tome became normal. Repeated perimetric fields showed 
gradual disappearance of the constriction and gradual improvement of visual 
acuity in the left eve Im March 1949 the peripheral fields were full; with cor 
rection visual acuity was 6/15 in the left eye and 6/9 in the right eve. Tangent 
screen studies in Tuly 1949 showed absence of scotomas. Visual acuity in the left 
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eye was 6/30, correctible to 6/15; in the right eye it was 6/21, correctible to 
6/6. There was still questionable pallor of the temporal side of the left disk. 

Case 4—Preatrophic stage of optic nerve trvolvement 

S. J, a white man aged 35, was first seen in March 1944. He was referred for 
ocular examination because tryparsamide was considered in treatment of his 
neurosyphilis. He had had a chancre in 1929, for which metal chemotherapy was 
given at irregular intervals until 1938. He had received no further treatment 
until 1944, when thirty injections of a bismuth compound were given. His only 
complaint was stabbing pains in both legs, occurring at irregular intervals. He 
presented neurologic signs of tabes. The serologic reactions for syphilis were 
positive, and the spinal fluid gave a positive reaction in all phases 

Visual acuity with correction was 6/6 in the right eye and 6/15 in the left 
eye. Details of the right optic disk were obscured by prepapillary veiling; the 
color was definitely pale. The perimetric fields showed a slight to moderate 
concentric contraction above, chiefly of 10 to 20 degrees in cach eye. These 
changes were confirmed. There was no central scotoma or enlargement of the 
blindspot. 

In September 1944 the sodium salt of penicillin was given every three hours 
for a total dose of 3,200,000 units in eight days; at the same time induced malaria 
treatments were given. He had one hundred and twenty-five hours of fever 
with temperatures over 100 F. and cighty-nine hours with temperatures over 
102 F. He tapsed from further observation until October 1949. At this time 
he had no subjective complaint except for the stabbing pains in the legs ; these, how 
ever, were less severe and occurred at longer intervals 

Visual acuity in each eye was the same as in March 1944. The optic disks 
showed a degree of coloration which could be said to be within normal, although 
there was a slight difference in color of the two disks. The perimetric fields of 
both eyes were full. 

Case 5.—Pallor of optic disks without loss of function 

S. M., a white man aged 38, was first seen in June 1948. At the age of 18 
he had a genital lesion, for which he received only local treatment. Nine years 
prior to admission he had diplopia, ptosis of the left eyelid and turning out of 
the left eye. These symptoms remained unchanged. At their onset he received 
about two years’ treatment with injections, most of which were given in the 
buttocks 

He was first seen by an ophthalmologist (now deceased) in December 1939 
We were informed that the record cited the following findings Corrected 
visual acuity was 20/20 in both eyes. There were pupillary abnormalities, and 
the Wassermann reaction of the blood was strongly positive. The record made 
no mention of examinations of the fundi or of ocular muwle balance Another 
ophthalmologist examined the patient in January 1940 He informed us that, 
according to his record, “the oculomotor nerve was involved and all muscles 
supplied by the third nerve were paralyzed.” His record made no mention of 
the fundi or of perimetric studies 

Six months prior to admission the patient received daily injections of depot 
penicillin G for twenty-three days, for a total dose of 12,000,000 units. No improve 
ment of ocular symptoms followed this treatment 

On his admission corrected visual acuity was 6/6-1 in the right eve and 6/12-2 
in the left eye. The right disk was somewhat pale; the left showed definite gray 
pallor of the entire disk. The fundi appeared otherwise normal. The peripheral 
fields for form and color were normal, and tangent screen studies showed no 
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abnormalities; the blindspot of the leit eye, however, could not be outlined satis- 
factorily. This was attributed to inability of fixation. Both pupils were dilated 
and irregular and did mot react to light or in accommodation. There was partial 
paralysis of the third and fourth nerves with involvement of the extraocular 
muscles and the levator palpebrac, causing outward and downward rotation of 
the left eye and ptosis. The ptosis apparently later became functional in an 
attempt to avoid diplopia, since when he clevated the lid diplopia occurred. The 
only other neurologic abnormalities were absence of the right achilles reflex ; 
the left was obtained only on reenforcement. The roentgenogram showed no 
evidence of disease in the skull, the sella turcica, the orbits or the paranasal sinuses 
Serologic tests for syphilis gave positive reactions. Examination of the spinal 
fluid revealed 8 lymphocytes per hundred cubic centimeters, a faint trace of 
globulin, a colloidal gold curve of 0002332000, a Wassermann reaction of 444, and 
a total protein of 130 mg. per hundred cubic centimeters 

Case 6.—Pallor of optic disks without loss of function 


W. C., a Negro aged 51, was first seen in April 1949, with the complaint that 
his “eyes ran water and burt.” He had mild conjunctivitis of both eyes. He 
had had a genital lesion in 1929, for which he received antisyphilitic treatment 
for several months and subsequently at irregular intervals 

Visual acuity was 6/9 in each eye, correctible to 6/6 in the left eye. There 
was a temporal slant of both optic disks, and the color on their temporal sides was 
paler than normal. Peripheral field and tangent screen studies of both eyes showed 
no abnormalities. The patient presented pupillary and other neurologic abnor- 
malities suggestive of tabes and had occasional cramplike pains in both legs 
Serologic tests for syphilis gave negative results, and the reaction of the spinal 
fluid was negative in all phases. (These negative results could have resulted from 
antisyphilitic treatment he had received.) 


Case 7.—Early atrophic stage of optic nerve involvement 


P. S., a Negro aged 35, was first seen in August 1944, with the complaint of 
double vision when looking to the left. Visual acuity in the right eye was 6/9 
correctible to 6/6; that in the left eve was 6/12, correctible to 6/6. Extraocular 


movements were full. The temporal halves of both optic disks were pathologically 
pale. He lapsed from attendance at the clinic before complete study was made 

He returned in March 1947. Diplepia had disappeared (a reason for his not 
returning in 1944). He now complained of impaired vision of six months’ duration 
He had had inadequate antisyphilitic treatment several years prior to 1944, Visual 
acuity in the right eye was 6/60 with and without correction: vision in the left eye 
was 6/15, correctible to 6/12. Both optic disks were pale. The peripheral field of 
the right eye showed concentric contraction of 20 to 30 degrees to the 3 mm. white 
test object, a relative central scotoma to the 2 mm. white test object and a 
relatively normal blindspot. The peripheral field of the left cye showed a slight 
superonasal contraction to the 3 mm. white test object. The tangent screen test 
showed normal central fields 

He had neurologic abnormalities of the tabetic type of neurosyphilis. The 
Wassermann reaction of the blood was strongly positive; the spinal fluid gave 
positive reactions in all phases 
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Clinical Notes 


TRANSFORMER FOR THE AO “GIANTSCOPE™ 


JOHN L. GOFF, MD. 
BOSTON 


In order to facilitate the portability of the A O “giantscope,” the fol- 
lowing arrangement has been found satisfactory. A transformer, pro- 
viding 6.3 volts and 1.2 amperes, which is small enough to fit into the 
original box is installed. This is connected with alternating current by 


Transformer for the American Optical Company “giantscope.” 


means of an extension cord. The “giantscope” with its cord is connected 
to the transformer by means of two plugs. This arrangement works well 
with alternating current. A satisfactory resistor with respect to size has 
not as yet been devised for use with direct current. 


243 Charies Street. 


From the Home Laboratory of Ophthalmology, Harvard Medical School, and 
the Massachusetts Eye and Ear Infirmary. 
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MUSCLE HOOK 


DAVID £. ROLF, MD 
CLEVELAND 


This muscle hook is made of stainless steel and has a thin, flat 
blade, which is 10 mm. long. It has small, fine millimeter markings, 
with a special heavy marking at the 5 mm. point. The blade is designed 
at right angles to the handle; and the tip of the handle has a sharp, 
small scleral marker, which can be used in muscle surgery as a marking 
device 

The instrument has the following features: 1. The thin, narrow 
blade permits ease in manipulation. 2. Millimeter markings aid in 


™. markings on blede Sclere} 


marker 


Special 
heavy 


& mre 
Biede 10 in length 


Muscle hook. The blade is flattened and thinned for case of manipulation. 


quick estimation of the width and thickness of the muscle and in rapid 
appraisal of the various measurements which are used in ocular surgery, 
especially nvuscle surgery. 3. The scleral marker at the tip eliminates 
the need for an extra instrument and facilitates the operative procedure 
4. The blade is long enough to allow the tendon of the muscle to be 


gently stretched over the surface. This helps immeasurably during the 
process of suturing 
This instrument may be obtained from V. Mueller & Co., Chicago. 
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A FIXATION AID FOR SLIT LAMP BIOMICROSCOPY 


DAVID D. DONALDSON, M.D. 
AND 
DAVID G COGAN, MD. 


BOSTON 


In the course of an examination with the slit lamp, an attempt is 
usually made to keep the subject's eyes stationary, and yet directed 
straight ahead, by having him fixate on the examiner's forehead or on 


A, front view of the slit lamp biomicroscope with the right fixation aid in place 
for use during examination of the left eye. FB, side view, with the fixation aid 


placed before the subject's right eye and the slit lamp biomicroscope adjusted for 
examination of the left eve 


some part of the microscope. While probably satisfactory for all practical 
purposes, the procedure has several disadvantages: The observer's head 
and, to a less extent, the microscope are not themselves stationary ; they 
are not visible when the examination is done in a dark room, and they 
are so close to the subject that fixation is tiring for the presbyopic or 
nrepresbyopic patient. 


From the Howe Laboratory of Ophthalmology, Harvard Medical School 
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To overcome these difficulties and to permit a ready variation in 
fixation, we have found the following procedure satisfactory for all but 
one-eyed patients. Two mirrors about 5 cm. in diameter are attached to 
the chin rest base by means of a flexible cable * in such a way that each 
mirror inay be placed in front of one eye (figure, A and B). Since the 
mirrors are attached to the cables by means of ball and socket joints, they 
may be rotated through any angle and will maintain any position in 
which they are placed. At the same time, either or both mirrors may be 
deflected out of the way when not in use 

When one eye is to be examined, the mirror is placed before the 
other eye. It is turned at a convenient angle so that some luminous 
object in the room may be fixated. Variation of fixation may then be 
accomplished by simple rotation of the mirror. As an added variant 
that is convenient, but not always necessary except when examination 
is done in complete darkness, we have used for the fixation object a spot 
of light projected on the wall, and this, too, may be varied at will. 

This method of facilitating fixation is simple and useful for all 
biomicroscopy of the eyes, but it is especially indicated when accurate, 
prolonged and yet variable fixation is desired. We have found it of 
particular value for such purposes as removal of foreign bodies under 
slit lamp control, for special studies such as measurements of corneal 
thickness and for demonstrations of lesions in which change of examiners 
vitiates the usual methods of fixation 


243 Charles Street 


1. Bronze flexible hose (outside diameter, 5/16 inch). obtained from A. E 
Borden Co., 142 High Street, Boston 10 
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News and Notes 


Eprrep ry De. W. L. Benepict 


ANISEIKONIA PATENTS DEDICATED 


The United States Patent Office has announced that the Hanover 
Institute, Hanover, N. H., does “assign, transfer, give, and dedicate the 
following Letters’ Patent and the inventions therein specifically claimed 
to the people of the United States of America for public use forever.” 
rhe twenty-six patents listed were granted while the Dartmouth Eye 
Institute was interested mainly in problems of binocular vision, especially 
aniseikonia 

Copies of the patents may be obtained from the United States Patent 
Office, Washington 25, D. C., at 25 cents each 


SOCIETY NEWS 


Nineteenth Annual Spring Clinical Conference of the Southern 
Clinical Society.—The Nineteenth Annual Spring Clinical Conference 
of the Southern Clinical Society will be held March 13 to 16, 1950, 
at Hotel Adolphus and the Baker Hotel, Dallas, Texas. The regis- 
tration fee of $20 will admit one to all features of the conference, 
including lectures, luncheons, evening meetings and the annual ban- 
quet on Thursday evening. 

The guest speaker for the section in ophthalmology will be Dr. John 
M. McLean, New York, who will discuss “Ophthalmological Approach 
to Progressive Postoperative Exophthalmos,” “Use of Anticoagulants 
in Ophthalmology,” “Present Status of Corneal Transplantation” and 
“Modern Surgery of Oblique Muscles.” 

Dr. Robert E. Votaw, St. Louis, will be guest speaker for the section 
on otolaryngology. He will discuss “Sinusitis and Chronic Pulmonary 
Disease.” “Headache from the Otolaryngologist’s Viewpoint,” “Sinu- 
sitis in Children” and “Recent Advances in Surgical Treatment of 
Malignant Growths of the Pharynx and Larynx.” 

At a clinic meeting on Wednesday afternoon, March 15, a discussion 
of recent therapeutic advances in ophthalmology and otolaryngology 
will be led by Dr. Andres Goth. The program includes “Antibiotics,” 

Dr. Goth; “Antihistamines,” Dr. Arthur Grollman; “New Miotics in 
Glaucoma,” Dr. Lester H. Quinn; “Management of Acute Rhinosinu- 

sitis,” Dr. J. Dudley Singleton ; “Cataract Extraction for the Occasional 

Operator,” Dr. Maxwell Thomas, and “Diagnosis of Vertigo,” Dr, 

Lyle M. Sellers. 


GENERAL NEWS 


Postgraduate Conference in Clinical Ophthalmology.—-The Stan- 
ford University School of Medicine will present a postgraduate 
conference in clinical ophthalmology from March 27 to 31, 1950. Regis- 
tration will be open to physicians who limit their practice to the 
treatment of disease of the eye or the eye, ear, nose and throat. Instruc- 
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tors will be Dr. A. Edward Maumenee, Dr. Dohrmann K. Pischel, 
Dr. Jerome W. Bettman, Dr. Earl H. McBain and Dr. Arthur J. 
Jampolsky 


In order to allow free discussion by members of the conference, 
registration will be limited to 30 physicians. Programs and further 
information may be obtained from the office of the dean, Stanford Uni- 
versity School of Medicine, 2398 Sacramento Street, San Francisco 15. 


Annual Spring Convention in Ophthalmology and Otolaryngology, 
University of Oregon.—The Annual Spring Convention in Ophthal- 
mology and Otolaryngology will be held in Portland, Ore., March 
19 to 24, 1950. A fine program has been arranged by the Oregon 
\cademy of Ophthalmology and Oto-Laryngology and the University 
of Oregon Medical School. This year the meeting has been divided 
into two sections: (1) otolaryngology, which will be held on Monday 
and Tuesday and on Wednesday morning, and (2) ophthalmology, 
which will be held on Wednesday afternoon, Thursday, and Friday 
morning. Guest speakers are Dr. John R. Lindsay, professor of oto 
laryngology at the University of Chicago School of Medicine; Dr. Gor- 
dor D,. Hoople, professor of otolaryngology at the Syracuse University 
College of Medicine; Dr. Paul Chandler, professor of ophthalmology 
at Harvard Medical School, and Dr. Michael Hogan, associate professor 
of ophthalmology at the University of California Medical School. 

On Thursday evening, March 23, Dr. Chandler will deliver the first 
John E, Weeks Memorial Lecture in Ophthalmology. Friday afternoon 
and evening, March 24, the Pacific Coast Section of the Association for 
Research in Ophthalmology, Inc., will hold its annual meeting 


Postgraduate Conference in Ophthalmology, University of Mich- 
igan Medical School.-The department of postgraduate medicine of 
the University of Michigan Medical School announces the annual con- 
ference in ophthalmology for qualified physicians, April 24 to 26, 1950, 
to be given at the Horace H. Rackham Graduate School Building, 
Ann Arbor, under the direction of the department of ophthalmology 
Guest lecturers are Dr. John B. Hitz, Milwaukee ; Dr. Herman Elwyn, 
New York; Dr. Albert E. Sloane, Boston; Dr. Paul L. Cusick, Detroit, 
and Dr. Kenneth C. Swan, Portland, Ore. Resident lecturers are: 
Dr. F. Bruce Fralick, Dr. Harold F. Falls and Dr. John W. Henderson 

The complete program and details will be mailed on request 
addressed to Dr. Howard H. Cummings, Chairman, Department of 
Postgraduate Medicine, University Hospital, Ann Arbor, Mich 


Training Course for Orthoptic Technicians.—The American 
Orthoptic Council is announcing the third annual training course 
for orthoptic technicians. This course was previously given in Maine 
in 1948 and in Boston in 1949. The current course will begin in Boston 
on July 5, 1950. The didactic portion of the course will last through 
\ugust 30, the tuition fee being $150 and room and board $100. The 
practical portion of the course will be given in various teaching clinics 
and offices throughout the country during the succeeding year. Nation- 
ally known ophthalmologists and certified orthoptic technicians will aid 
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Dr. Walter B. Lancaster with the didactic instructions. Scholarships 
for worthy students may be available. Further information concerning 
the course may be obtaimed from the office of the American Orthoptic 
Council, 1605 Twenty-Second Street, N. W., Washington 8, D. C. 
The dead line for receiving applications is July 1, 1950 


Establishment of Eye Bank, Grady Memorial Hospital, Atlanta, Ga. 

The Clay Memorial Eye Clinic and the Emory University School of 
Medicine, through the William L. Crawley Fund, have established an 
eye bank at the Grady Memorial Hospital, 36 Butler Street, S. E., 
\tlanta 3, Ga. The facilities of the eye bank are available, without 
charge, to ophthalmologists and cooperating hospitals throughout the 
Southeast and any other region of the country. Local transportation for 
the Atlanta area is provided by the Atlanta chapter of the American 
Red Cross Motor Corps, and regional transportation is provided through 
the Capital, Delta, Eastern and Southern airlines. Those airlines have 
offered their facilities without cost. Any information regarding the 
function of the eye bank may be obtained from the Eye Bank, Clay 
Memorial Eve Clinic, 72 Armstrong Street, S. E., Atlanta 3, Ga 


Certification by the American Board of Ophthalmology.—Candi- 
dates for certification by the American Board cf Ophthalmology are 
accepted for examination on the evidence of a written qualifying test. 
These tests are held annually in various parts of the United States. 

Applications are now being accepted for the 1951 written test. They 
will be considered in order of receipt until the quota is filled. Practical 
examinations for acceptable candidates will be held on the following 
dates: May 22-26, 1950, Boston; October 2-6, 1950, Chicago; Janu- 
ary 1951, West Coast. 

\ new directory of all certified specialists to date, arranged alpha- 
betically and geographically, will be published early in 1950. No bio- 
graphic material is included. Certified specialists are urged to keep 
the Board office informed of all changes of address 


Continuation Course in Ophthalmology, Tulane University of 
Louisiana.—A continuation course in ophthalmology will be given 
in New Orleans, March 13 to 18, 1950, by the department of ophthal- 
mology of Tulane University of Louisiana School of Medicine and the 
Division of Graduate Medicine. Guest lecturers will be Dr. Daniel B. 
Kirby, professor emeritus of ophthalmology, New York University 
School of Medicine, New York; Dr, Frank B. Walsh, associate professor 
of ophthalmology, John Hopkins University School of Medicine and 
Wilmer Ophthalmological Institute, Baltimore; Dr. Robert J. Masters, 
professor of ophthalmology, Indiana University School of Medicine, 
Indianapolis ; Dr. Harold F. Falls, associate professor of ophthalmology, 
University of Michigan Medical School, Ann Arbor, Mich.; and Dr. 
Charles Sheard, distinguished lecturer in ophthalmology, Tulane Uni- 
versity of Louisiana School of Medicine, and professor emeritus of 
experimental biophysics, Graduate School, University of Minnesota 
(Mayo Foundation). Additional lectures will be given by resident 
faculty members of the department of ophthalmology, Tulane University. 
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The Americas United to Save Sight. midcentury conference 
on progress will be held on March 26 to 31, 1950, under the joit 
auspices of the National Society for the Prevention of Blindness 
(annual meeting) and the Pan-American Association of Ophthal 
mology (interim session), at the Floridian Hotel, Mian Beach, Fla 
The program follows : 


1:00 p.m 


5:00 p.m.: 


Sunday, March 26 
Registration and Viewing of Exhubits 
Reception 


Evening: Free 


8:00 a.m.: 


VWonday, March 27 


Registration 


900-12 Noon: General Assembly 


Presiding: Conrad Berens, president, Pan-American 
Association of Ophthalmology 

Mr. Mason H. Bigelow, president, National Society for 
the Prevention of Blindness 

Dr. A. Vazquez Barriére, president, Second Pan- 
American Congress, Montevideo, Uruguay 

Dr. Thomas R. Yanes, president, Third Pan-American 
Congress, Habana, Cuba 

Dr. Antonio Torres Estrada, president, Fourth Pan- 
American Congress, México, D. F., Mexico 

Dr. Cesar Andrade, president, National Council of 
Education, Rio de Janeiro, Brazil 

Welcome by the mayor of Miami Beach, Honorable 


Harold Turk 


Intervention of the State in the Battle Against 
Blindness 
Dr. A. Vazquez Barriére, chairman, Committee on 
the Prevention of Blindness of the Pan-American 
Association of Ophthalmology 


Testing Visual Fields by Flicker Fusion 
Dr. Paul W. Miles, St. Louis 


Rice Diet for Hypertension: Fundus Photographic 
Demonstration 
Dr. W. B. Anderson and Dr. Walter Kempner, Duke 
University, Durham, N. C. 
Discussant Dr. Federico Cerboni, Buenos Aires, 
Argentina 


12:00 Noon: Buffet luncheon in hotel garden 


2:00 p.m.: 


Presiding officers: Dr. A. Vazquez Barriére Monte- 
video, Uruguay; Dr. John A. MacMillan, Montreal, 
Canada; Dr. Nelson M. Black, Miami, Fla. 


Recent Advances in Ocular Therapeutics 
Dr. P. Robb McDonald, Philadelphia 


Discussants: Dr. Paulina Satanowski, Buenos Aires, 
Argentina; Dr. John Bellows, Chicago 
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8:00 


8:30 pam 


NEWS AND NOTES 


New Opportunities in Teaching Ophthalmology 
Committee on Teaching of Ophthalmology 
Dr. Cecil S. O’Brien, Iowa City 
Dr. James H. Allen, lowa City 
Dr. Alberto Urretz Zavalia, Cordoba, Argentina 


Preventing Blindness in the Americas 
Five minute “Prevention of Blindness” reports from 
each of the American Republics 


Legislation Regarding the Prevention of Blindness 
Hermino de Moraes Brito Conde, M.D., Rio de 
Janeiro, Brazil 
Business meeting of the Pan-American Association of 
Ophthalmology 
Preview of Mexico—-1952: Color Movies 
Dr. Luis Sanchez Bulnes, México, D. F., Mexico 


Intraocular Tumors (color photographic demonstra- 
tion) 
Mrs. H. Eleanor Campbell Wilder, Army Institute of 
Pathology, Washington, D. C. 


Tuesday, March 28 


Presiding officers: Dr. Bascom H. Palmer, Miami, Fla. ; 
Dr. César de Andrade, Rio de Janeiro, Brazil 


Effects of Excessive Sunlight on the Eyes 
(a) At High Altitudes 
Dr. Jorge Valdeavellano, Lima, Peru 
(b) At Sea Level 
Dr. Robison D. Harley and Dr. Robert Peckham, 
Atlantic City, N. J 
(c) Visual Effect of Supersonic Speed 
Col. Victor Byrnes, Randolph Field, Texas 
Discussants: Dr. John L. Matthews, San Antonio, 
Texas; Dr. Brittain F. Payne, New York 


How Good Are Contact Lenses? 
Dr. Baudilio Courtis, chairman, Contact Lens Com- 
mittee, Buenos Aires, Argentina 
Discnssants: Dr. Arno Town, New York; Dr. Daniel 
Silva, Mexico, D. F., Mexico 


SYMPOSIUM 
Parasitic Diseases 
Moderator : Dr. M. Puig Solanes,México, D. F., Mexico, 
Dr. Rafael Pacheco Luna, Guatemala City ; Dr. Nico- 
lino Robello Machado, Santos, Brazil; Dr. Alson 
E. Braley, New York 
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Hemispheric Contro! of Ocular Infections 

Dr. Fred L. Soper, director for Western Hemisphere, 

World Health Organization, Pan-American Sani- 
tary Bureau, Washington, D. C 


Nonpenetrating Keratoplasty 
Dr. Jorge Malbran, Buenos Aires, Argentina 
Discussant: Dr. Ramon Castroviejo, New York 
12:00 Noon: Luncheon meeting 
Chairmen: Dr. Henri Pichette, Quebec, Canada; Dr 
Sherman B. Forbes, Tampa, Fla. 
2:00 pm.: Presiding officers: Dr. Franklin M. Foote, executive 
director, National Society for the Prevention of 
Blindness ; Dr. Luis Sanchez Bulnes, director, Mexi- 
can Society for the Prevention of Blindness 


Teamwork for Prevention (Panel Discussion) 
Discussants : 
Frank Woods, president, Illinois Society for the Pre 

vention of Blindness, Chicago 

Judge Ned H. Smith, president, Detroit Society for 
the Prevention of Blindness 

Harry Simmons, executive director, Florida Council 
for the Blind, Tampa, Fla. 

Miss Anne FE. Geddes, chief, Statistics and Analysis 
Division, Federal Security Agency, Washington, 

lohn L. Fortson, director of public relations National 
Somety for the Prevention of Blindness 


8:00 p.m.: Evening entertainment on the terrace, arranged by local 
committee: Drs. Palmer, Richardson, Sayad and 
Forbes 


Wednesday, March 29 
9:00 a.m.: Presiding officers: Dr. R. Bellido-Tagle, Lima, Peru; 
Dr. W. Y. Savad, West Palm Beach. Fla 
Research in Testing Children’s Vision 
Dr. Richard G. Scobee, St. Louis 
(Title to be supplied) 
Dr. Arnold Gesell 


Room A: Presiding officer: Dr. Ricardo Fernandez, San Juan, 
Puerto Rico 


ROUND TABLE DISCUSSION ON INDUSTRIAL EYE 
Dr. Albert C. Ruedemann, Detroit 
Dr. Lino Vergara Espino, México, D. F., Mexico 
Safety director, Florida Light & Power Co 
Personnel director, Florida Light & Power Co 


John Seott Ir.. Rocky Mount Hills, Rocky Mount, 
N.C 


Room B: Presiding officer: Dr. Shaler Richardson, Jacksonville, 
Fla 


PROBLEMS 
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12:00 Noon: 


2.00 p.m. 


NEWS AND NOTES 


SYMPOSIUM ON TRACHOMA 

Trachoma Control in Argentina 

Dr. Magin A. Diez, Buenos Aires, Argentina 

Dr. Esteban Adrogue, Buenos Aires, Argentina 

Dr. Virgilio C, Victoria, Tucuman, Argentina 
Trachoma Control in the United States 

Dr. A. A. Siniscal, Rolla, Mo. 

Dr. K. W. Cosgrove, Little Rock, Ark 
Trachoma Control in Brazil 

Dr. Cesario de Andrade, Rio de Janeiro, Brazil 


Progress in Treatment of Trachoma in Past Ten Years 
Dr. Penido Burnier, Campinas, Brazil 


Luncheon meetin 
Presiding: Dr. Horacio Ferrer, Habana, Cuba 


Plans for the 1952 Congress in México, D. F., Mexico 
Dr. Antonio Torres Estrada 


Presiding officers: Dr. Jorge Balza, Buenos Aires; Dr 
Daniel B. Kirby, New York 


Recent Advances in Military Ophthalmology 
Dr. César A. Rodriguez, Lima, Peru 
Col. Victor Byrnes, United States Air Forces 
Dr. Feliciano Palomino Dena, México, D. F., Mexico 


Visual Acuity Standards for: 
Military Forces 
Dr. Brittain Payne, New York 
Civil Service Personnel 
Dr. Blackwell 
SYMPOSIUM 
Blindness in Premature Babies from Retrolental 
Fibroplasia 
Moderator: Dr. Algernon B. Reese, New York 
Dr. Parker Heath, Boston 
Dr. Arlington C. Krause, Chicago 
Dr. Arthur C. Unsworth, Hartford, Conn 
Dr. William Turnbull, Montreal, Canada 


Eye Diseases in Infancy 
Dr. Enrique Cipriani, Lima, Peru 

Discussion by Dr. John A. MacMillan, Montreal, 
Canada 

Barbecue dinner, buffet style 

Presiding officer: Mr. Mason H. Bigelow, New York, 
president, National Society for the Prevention of 
Blindness 


Welcome: Honorable Fuller Warren, Governor of 
Florida 
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The Colorful Western Hemisphere: Movies by 
Dr. Gilberto Garcia Cepero, Habana, Cuba 


Thursday, March 30 
Presiding officers: Dr. Antonio Torres Estrada, México 
D. F., Mexico; Dr. Brittain Payne, New York 


Transforming Individuals Through Cosmetic and 
Plastic Surgery 


Dr. Alston Callahan, Birmingham, Ala. 

Discussants: Dr. Norman L. Cutler, Wilmington, Del. ; 
Dr. Pedro Garcia Nocito, Buenos Aires, Argentina; 
Dr. Otis S. Lee, lowa City 


SYMPOSIUM: SECONDARY GLAUCOMA 
Moderator: Dr. F. Bruce Fralick, Ann Arbor, Mich 


Glaucoma Secondary to Cataract 
Dr. Ralph O. Rychener, Memphis, Tenn 


Glaucoma Secondary to Uveitis 
Dr. William B. Clark, New Orleans 


Glaucoma Secondary to Trauma 
Dr. William S. Knighton, New York 


Congenital Glaucoma 
Dr. Saul Sugar, Detroit 

Discussants: Dr. R. Bellido-Tagle, Lima, Peru 
Dr. Paul Arganaraz, Buenos Aires, Argentina 
Dr. Feliciano Palomino Dena, México, D. F. 
Dr. Enrique Graue, México, D. F 


Provocative Drinking Tests as an Indication for 
Surgery in Glaucoma 
Dr. Santiago Barrenechea, Santiago, Chile 
Discussants: Dr. Julio Raffo, Lima, Peru; Dr. Peter 
Kronfeld, Chicago 


Clinical Use of D-Isopropyl Fluorophosphate in Oph- 
thalmology 


Dr. Olga Ferrer, Habana, Cuba 
Discussant: Dr. Charles Bahn, New Orleans 


Luncheon; Presiding: Dr. Tomas R. Yanes, Habana. 
Cuba 
When Prevention Fails—Then What? 


Mr. M. Robert Barnett, of American Foundation for 
the Blind 
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2:00 p.m.: 


NEWS AND NOTES 


Group discussions 


PROTECTING THE EYES OF THE SCHOOL CHILD 


Room A: 


Room B: 


Room C: 


Finding the Child with Eye Defects 

Leader: Richard G. Scobee, M.D., St. Louis 

Discussants: Helen E. Weaver, R.N.. New York; 
Frances E. M. Reed, M.D., Jacksonville, Fla.; Mrs. 
Ben Humphries Gray, Chicago; Dr. Luis Sanchez 
Bulnes 


Lighting the Classroom 
Leader: Dr. Ray L. Hamon 


Discussants: J. Fred Horn, Tallahassee ; James E. Gar- 
land, Miami; A. C. Bergh, Miami 


The Partially Sighted Child 

Leaders: Winifred Hathaway; Marjorie A. C. Young, 
New York 

Discussants: Laura L. Sutter, Miami; Mrs. Ruby 
Nowell, Tampa; Mrs. Dorethia Payhe, Miami; Mrs. 
Preston R. Yoakley, Tallahassee ; Miss Louise Pickle, 
Tallahassee; Shaler Richardson, M.D., Jacksonville 


: Summary of Panel Discussions 


Chairman: Superintendent of Schools, Miami or Miami 
Beach 


: Free 


Friday Morning, March 31 
RESEARCH PROGRAM 


Hyaluronidase: An Aid to Local Anesthesia in Oph- 
thalmology 


Harvey E. Thorpe, M.D. 


Manometria de la camara anterior del ojo 
Antonio Torres Estrada, M.D. 


Protein Transport in Ocular Structures 
Albert M. Potts, Ph.D., M.D.; Lorand V. Johnson, 
M.D.; Mildred Orchen, and Doris Goodman 


Effect of Recommended Human Therapeutic Doses of 
Microwave Diathermy on Rabbit Eyes 


William B. Clark, M.D.; Bertha R. Noble, M.D; 
Aleta Barbour, Ph.D. 


Esotropia: A Statistical Study 
R. G. Scobee, M.D. 


Studies on Toxoplasma in Tissue Cultures 
T. Suie Jr., M.Sc. ; Jackson W. Riddle, Ph.D., M.D. ; 
Arthur M. Culler, M.D. 
Effect of Anticonvulsant Drugs on Retinal Metabolism 


A. P. Gilger, M.D.; Albert M. Potts, Ph.D., M.D. ; 
Lorand V. Johnson, M.D. 
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Obituaries 


PLINIO H. MONTALVAN, M.D. 


Suddenly, on January 18, Dr. Plinio H. Montalvan died in Habana, 
Cuba, at the age of 45 


\iter graduation at the University of Habana, he joined the medical 


staff of the Cuban army, and in 1930 he studied at the School of Aviation 


Medicine, Randolph Field, San Antonio, Texas, where he was classified 


as a flight surgeon. Afterward, he went to the Wilmer Ophthalmologic 
Institute of the Johns Hopkins Hospital, being one of the most devoted 
disciples of Dr. Wilmer. 


He opened an office in New York but, because of heart trouble, 
returned to Cuba. 


He is survived by his wife, Ruth Warner Montalvan, a son and a 
daughter. 


The news of his death has been deeply felt by all his colleagues. 


Tomas R. Yanes, M.D 
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from Current Literature 


Dre. Witttam ZENTMAYER 


Abstracts 


Glaucoma 
IRIDENCLEISIS. JoNAS DE ArrupDA, Arq. brasil. de oftal. 11: 145, 1948 


Statistics are presented showing the growing popularity of iriden- 
cleisis in the treatment of glaucoma in the last few years. The author 
attributes the popularity of iridencleisis to the following advantages 
(1) The technic is simple; (2) it affords greater safety for the eye 
against immediate or late complications; (3) this operation can be 
performed in the presence of practically any type of glaucoma, and (4) 
the percentage of cures is higher than has been obtained with any other 


surgical procedure M. E. ALvaro 


APPLICATION OF Ko.a PREPARATION IN TREATMFNT OF GLAUCOMA. 
E. Porekuina and S. Sunporntik, Vestnik oftal. 26:9, 1947 


Che ingredients of Kola nuts are caffeine, theobromine, collanin and 
collatin. Kola has a sympatheticotonic effect by regulating the general 
and cerebral blood circulation, thus stimulating the central nervous sys- 
tem. It is effective particularly in treatment of post-traumatic migraine. 
On the basis of these properties of Kola, the drug was used in treatment 
of 25 patients with glaucoma; of these, 5 were in the prodromal stage ; 
6 had absolute glaucoma with severe pain; 4 had simple glaucoma, and 
10, chronic inflammatory glaucoma. The patients were observed from 
eighteen months to three years. The dose of Kola was 1 or 2 tablets 
(0.5 Gm.) a day, for about twenty-five days. If the symptoms reap- 
pear, the course of treatment may be repeated two or three times 

The treatment was effective in the cases of the prodromal stage 
of glaucoma, as the intraocular tension was lowered without the use of 
pilocarpine drops; the headaches and blurring of vision disappeared. 
Treatment was repeated with some patients whenever subjective symp- 
toms reappeared. In cases of chronic simple glaucoma, the relative 
scotoma disappeared, tension was lowered and vision was improved. 
In cases of chronic inflammatory glaucoma the subjective symptoms 
were improved, but there was no improvement in the objective findings 
and operation was necessary. O. Stvcmevexa. 
A Moptrrep Surcica MetHop Seconpary GLAUCOMA. 

Vestnik oftal. 26:75, 1947. 


Kopp reports on the successful use of his surgical method in 9 eyes 
with complete adhesions of the iris to the central corneal leukoma and 
a narrow peripheral ring of transparent cornea. The operation served 
two purposes: relief of glaucoma and restoration of vision. In this pro- 
cedure the conjunctiva ts separated 6 to 8 mm. from the limbus. t 


567 


I. Kopp, 


wo 


| 
We 


Sas ARCHIVES OF OPHTHALMOLOG) 


concentric incisions are made at the limbus at a distance of 1 mm. from 
each other, one of the incisions penetrating the anterior chamber. The 
narrow strip of sclera formed by the incisions is removed (sclerectomy ). 
The opening in the anterior chamber is enlarged with scissors. DeWecker 
scissors are entered into the anterior chamber, and the iris is incised 
(iridotomy) about 6 to 10 mm.; if there is membrane behind the iris, it 
also is cut (iridocapsulotomy). If prolapse of vitreous is encountered, 
the assistant uses compression with the conjunctival flap. A continuous 


suture is applied. O. SITCHEVSKA 


Lacrimal Apparatus 


Unusuat Mycoric Inrecrion or tHe Lacrimat CANALICULI AND 
Conyunctiva. H. C. Donanur, Am. J. Ophth. 32: 207 ( Feb.) 
1949. 


Donahue reports a case of mycotic obstruction of the lacrimal 
canaliculi with involvement of the palpebral conjunctiva, with identi- 
fication of the fungus Aspergillus niger as the etiologic agent. Recovery 
from symptoms was immediate following extrusion of a tenacious, black, 
viscid substance after incision of the lower punctum and pressure on the 
lacrimal sac. A previous case of such a fungous infection has not been 
described in the available literature W S Bees 


An Apvocacy oF Externat Dacryo-CysrorHINosTomMy F. N. 
Brit. Ophth. 33: 183 (March) 1949. 


This report is based on 60 cases of dacryocystitis treated by external 
dacryocystorhinostomy. The purpose of the author is to show that the 
exact technic is not of very great importance and that the operation can 
be undertaken with equally good results by the less experienced ophthal- 
mologists. The results are good whether an exact anastomosis between 
the nasal mucous membrane and the remains of the sac is achieved or 
not. Regular syringing for a time after the operation has value 


W. ZENTMAYER. 


Lens 


FaRLY AMBULATION OF Postoperative CATARACT PAatTIENTs. 
S. C. Smrru, Texas State J. Med, 43: 183 (July) 1947 


Smith says that, although the early ambulation of patients after 
cataract extraction 1s a departure from the conventional, this procedure 
was carried out on a series of 6D unselected patients during 1946 with 
results comparable to those obtained with prolonged bed rest and 
quiet. In all cases a monocular dressing was applied immediately 
after operation and the patients were allowed out of bed from sixteen 
to twenty hours later. The nursing problem was practically nil. The 
patients for the most part looked after themselves, and because of the 
monocular dressing the hysterical problem sometimes seen was not 
encountered, The fact that no prolapse of the iris ensued and that the 
anterior chamber quickly reformed, and for the most part stayed 
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reformed, may be attributed to the high conjunctival flap and the 
excellent coaptation of the limbal wound obtained by the Daily scleral- 


conjunctival technic 1 A. M.A. (W. ZentMayer.) 


Measites During PreGNaNncy AND CoNGENITAL CATARACT OF THE 
Newsorn witu a Dicrroocutar PHENOMENON, 
A. Francescuettt, Ophthalmologica 114: 332 (Oct.-Nov.) 1947. 


The author noted rubbing of the eyes with the fingers in children 
with congenital cataract due to measles, particularly in poor illumina- 
tion, and in infants with complete cataract. The author recommends 
discission as soon as possible, before nystagmus develops. He offers 
in explanation of the etiology the fact that the measles virus is ecto- 
dermotropic and therefore attacks the lens. H. P. Kner. 


Methods of Examination 


Surt-Lamp EXAMINATION OF THE VITREOUS AND THE FuUNDus. H. 
GotpMANN, Brit. |. Ophth. 33: 242 (April) 1949. 


The method used by Goldmann consists in reducing as much as 
possible the angle between the illuminating arm and the microscope of 
the slit lamp by means of a special prism and in eliminating the refraction 
of the cornea. The author obtains this result with the help of a cortact 
glass made of plastic. Instead of a contact glass, Lemoine and Valois, 
and later Hruby, used a concave lens of 55 D. in front of the eye. The 
contact glass affords a large field of vision; in general the fundus is 
clearer when observed with a magnification of 20; the glass can be 
centered on the eyeball very easily. The technic of observing a given 
point in the fundus stereoscopically is explained. Examination with the 
slit lamp has its greatest value in study of papilledema, retinitis centralis 
serosa and edema of the retina, and in differentiation of little spots of 
capillarosis from drusen and of serous and solid detachment of the 
retina. A number of colored plates illustrate the text. 


ZENTMAYER. 
Neurology 


Ocutak MyastHenta Gravis. J. V. Lisman, Am. J. Ophth. 32: 565 
(April) 1949 


Lisman reports 2 cases of myasthenia gravis in which the diagnosis 
ag 


was not apparent until after the injection of neostigmine. The signs were 
localized to the eyes, and in 1 case, to only one of the extraocular mus- 
cles. In the second case the appearance was that of complete external 
ophthalmoplegia. W. S. Resse 


OcuLaR MANIFESTATIONS OF NEUROFIBROMATOSIS (VON RECKLING- 


HAUSEN's Disease). J. Francois, Ann. d’ocul. 181: 753 (Dec.) 
1948, 


The author reviews the general symptomatology and pathology of 
neurofibromatosis (Recklinghausen’s disease). The ocular symptoms of 
neurofibromatosis of the central nervous system are described 
fibromatosis of the lids, orbit, optic nerve, conjunctiva, sclera, cornea, 
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choroid and retina are then discussed in turn. The article is the best 
review of neurofibromatosis to appear in an ophthalmic journal in the 
past few years. There are 361] reterences P. R. McDonatp 


Orbit, Eyeball and Accessory Sinuses 


Our Present KNowLepce or anp Its Sureicat 
Treatment. H. C. Narrzicer, Ann. West. Med. & Surg. 2: 397 
( Sept ) 1948. 

Naffziger demonstrated that ocular protrusion is due to great 
enlargement of ocular muscles. A decompression of the bony orbit pre 
vents further progression. The pathologic changes responsible have been 
confirmed by many, and the treatment has been widely followed in many 
clinics. Orbital decompression, although carrying little risk, is a pro- 
cedure of such magnitude that it is reserved for conditions of consider 
able gravity. It has been performed in 39 cases, in many after long 
observation and efforts at medical treatment. In these cases the indica 
tions for operation were threatened loss of vision from danger to the 
cornea, choked disks or unchecked progression of proptosis which had 
reached the danger point. The surgical treatment consists in enlarging 
the orbital space to accommodate an increased mass of tissue. The use 
of thyroid or thyroid and iodine in the treatment of progressive disease 
seems to be of some help in controlling the progression and in promoting 
water excretion and lessening its storage, though the results are not 
striking. Efforts at reducing the function of the pituitary gland by the 
use of high voltage roentgen therapy have given varying results. Spinal 
puncture and administration of diuretics have accomplished little in the 
presence of orbital edema. Locally, sponge rubber compression pads 
may be worn at night to lessen the congestion and additional swelling 
noted after a night's sleep. Limitation of fluids has been of help. 


A. M. A. (W. ZentTMayer. ) 


VASCULAR AcTION oF PrtLocARPINE, ESERINE \DRENALINE AND 
Arropine, AND Tuer INFLUENCE IN PriImMary CHRONK 
Giaveoma. G. Crrstint, Brit. J. Ophth. 33: 228 (April) 1949, 


Pilocarpine and physostigmine determine vasodilation and the open- 
ing of new capillary districts, followed by an increase in the capillary 
bed without, however, dilation of the large vessels. In the light of 
general knowledge of hemodynamics, this causes an increase in the sum 
of resistances in the circulation, in spite of a considerable enlargement 
of the circulatory bed. The fundamental corollary to this action is the 
fall of the mean capillary hydrostatic pressure, and therefore of the 
ocular tension, such as occurs in primary chronic glaucoma. Atropine 
determines dilation of the large vessels without any corresponding 
capillary dilation and without opening up new vascular districts. 
\ccording to the laws of hemodynamics, this brings about a diminution 
in the sum of resistances in the circulation, and therefore an increase in 
the mean capillary hydrostatic pressure, whenever the capillary bed, 
as in chromic glaucoma, is severely impaired and is no longer able to 
cope with such difficulties. Epinephrine determines dilation botn of 
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the large vessels and of the smaller capillaries, followed by the opening 
of new vascular districts and by an enlargement of the circulatory bed 
Like atropine, this drug dilates the large arterial vessels, thus diminish- 
ing the sum of resistances; but, like pilocarpine and physostigmine, it 
opens a new vascular reserve section, thus increasing the capillary 
surface. But the final effect is the increase in the sum of resistances 
owing to the enlargement of the capillary bed, thus bringing about a 
decrease in the mean capillary hydrostatic pressure, and therefore of 


ocular tension. W. Zenrwayver 


Pharmacology 


Mypriatic aND CycLopiecic Action oF A New PRePARATION, 
Francisco Perri, Arq. de biol. 32: 129 (Nov.- 
Dec.) 1948 


The author presents a summary of the various mydriatics which 
have been used in ophthalmology up to the present day. He then 
presents his experiments with “cicloplegina.” A 3 per cent solution was 


used. He reaches the following conclusions: 1. “Cicloplegina” provides 
complete mydriasis within twenty to twenty-five minutes. 2. Maxi- 
mum duration of mydriasis is about twenty-four hours. 3. Complete 
cycloplegia is obtained within fifteen to twenty minutes. 4, Cycloplegia 
lasts for four hours, the maximum duration being eight hours 
5. A 2 or 6 per cent solution of pilocarpine has no miotic power in eyes 
under mydriasis with a 3 per cent solution of “cicloplegina.” 6, “Ciclo 


plegina” does not alter intraocular tension. Thirty case histones are 
given showing the action of “cicloplegina” on intraocular tension, its 
mydriatic and cycloplegic effects and the action of a 6 per cent solution 


of pilocarpine on mydriasis produced by the drug MOF. ALvano 


Refraction and Accommodation 


Hicguer RerractrionaL ANOMALIES: THe FrReQuENCY IN DiPFERENT 
Groups anp Countries. E. Scumert, Am. J]. Ophth. 32: 560 
(April) 1949 


Schmerl presents a number of statistical statements and clinical 
observations for the purpose of demonstrating (1) the correlations which 
exist between higher refractional anomalies and the factors of nation- 
ality, constitution and sex, and (2) the differences in frequencies of 
higher refractional anomalies which exist in different parts of the world. 
It is hoped that this contribution will stimulate better and more specific 
studies in the field of constitutional ophthalmology W. S. Reese. 


Retina and Optic Nerve 


Errect or Hesperrpin Metuyt Cuarcone ( P) on Diapetic 
Retrnopatuy. F. B. Peck and M. Mann, Am, J. M. Sc. 217: 277 
(March) 1949 


\ group of diabetic patients were studied to determine the effect of 
vitamin P on diabetic retinopathy. In about 50 per cent of the cases 
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of retinopathy in this group the capillary permeability was increased, as 
manifested by the petechial index. The petechial index improved in 
many cases alter the administration of a vitamin P preparation, sug- 
gesting that this vitamin has some effect on the capillaries. In most 
cases in which this effect was observed there was no significant alter- 
ation in the appearance of retinal hemorrhages. Retinal hemorrhages are 
seen in diabetic patients who do not show increased capillary fragility. 
In a majority of cases of diabetic retinopathy, vitamin P did not alter the 
course of the disease. In 6 cases the lesions progressed; in 5 they 
showed improvement, while in 5 others the vitamin was of benefit, 
since no fresh lesions appeared. Any favorable effect attributed to 
vitamin P must take into consideration the possibility of spontaneous 


changes in retinal lesions of diabetes W. Zenrmaven 


RETROLENTAL Fipropiasia IN Premature INFANTS. W. C. ()weNs 
and E. U. Owens, Am. J. Ophth. 32:1 (Jan.) 1949 


Phe authors found no retrolental fibroplasia at birth in 218 infants 
whose weight at birth was less than 414 pounds (2,040 Gm.). Of these 
children, 111 were followed for six months or more, and retrolental 
fibroplasia developed in 5 of this group. The development of retro- 
lental fibroplasia was followed in 9 premature infants. All visible 
renains of tht hyaloid membrane had disappeared before the onset of 
the disease. The initially normal fundus was replaced by angiomatous 
dilatation of the retinal vessels, followed by massive retinal exudation, 
retinal detachment and the formation of a retrolental membrane by 
tusion of the peripheral folds of detached retina Ww. S Rese 


SIGNIFICANCE OF OcuLAR TENSION IN HEMORRHAGE OF THE FUNDUS 
or THe Eye. P. Wetnstern, Am J. Ophth. 32: 230 (Feb.) 1949. 


Weinstein concludes that general and local factors are responsible 
for hemorrhages of the fundus of the eye. Among the general factors 
are increased blood pressure, diminished elasticity of the vessel walls 
and dilatation of the capillaries. The local factor responsible for the 
hemorrhages is decreased ocular tension. Hemorrhage of the fundus of 
the eye occurs when dilated retinal capillaries are associated with low 


intraocular pressure W. S. Reese 


\ New To Some Prostems or Retinar VascuLar Disease 
J. S. Frrepenwacp, Am. J. Ophth. 32: 487 (April) 1949 
Friedenwald, in this Jackson Memorial Lecture, considers the 
histologic changes in the retinal vessels responsible for various ophthal 
moscopic findings. He uses the demonstration of fixed carbohydrate 
recently refined by Hotchkiss and McManus and points out that many 
of the small red spots are small capillary aneurysms. Cotton wool spots 


seen in diabetic retinopathy are bound to be ischemic infarcts, pre- 
sumably resulting from arteriolar spasm. | 


le describes the technic used. 


W. S. Rees: 
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INJECTION oF THE Retrnat Vascutar System tn Eyes. 
I. C. Micnaetson and H. F. Steepman, Brit. }. Ophth. 33: 376 
(June) 1949 


Che authors descrite a method of injecting the retinal vascular 
system in the freshly enucleated eye and indicate the possible useful- 


ness of this new technic. W. ZENTMAYER 


DevraACHMENT oF THE Retina In YouNG Myopic Persons. S. Scutrr- 
Wertuermer, |. Jonqueres and C. Jarry, Ann. d’ocul. 182: 13 
( Jan.) 1949. 


Che authors reviewed their cases of retinal detachment treated sur 
gically between 1939 and 1948. In this series there were 49 myopic 
patients under 30 years of age. This group comprised about one 
twentieth of the patients operated on during this period. The degree 
of myopia varied from 6 to 20 D., the average being about 12 D. In 
most patients the detachment occurred without prodromal symptoms 
Four gave a history of a minimal degree of trauma preceding the visual 
symptoms. One of the characteristics of the retinal detachment is the 
presence of numerous tears. An average of two to three tears was 
observed. Disinsertions, when present, were large and at times involved 
one-half the retina. Redetachments were common after operation, and 
in many instances bilateral detachments developed. Of 46 patients who 
were followed, bilateral detachments developed within a year in 15. In 
the authors’ series, operation resulted in complete failure in 47 per cent; 
a good anatomic result was obtained but vision was less than 1/10 in 
18 per cent, and a good anatomic result with vision of better than 1/10 
was obtained in 34 per cent. The prognosis is much poorer for the 
young myopic person than for an older one with the same degree of 


myopia. P. Ross 


Tue Retina Hore Witsour Symptoms. E. Weser, Ophthal- 
mologica 114: 305 (Oct.-Nov.) 1947. 


Frequently retinal holes are seen in the extramacular area of patients 
with high myopia which have not caused detachment, The author 
advises surgical treatment of these eyes if (1) there is detachment in 
the other eye or (2) if the hole is in the upper segment. He advises 
delay in operation when the hole is in a lower segment, since he has seen 


many spontaneous healings in such cases HP. Kineee 


PropHytactic Operation ror DetacHMENT oF THE RETINA 
\. Francescuetti and C. Batavotne, Ophthalmologica 117: 259 
(April-May) 1949 
The authors discuss the question whether a prophylactic operation 

is justified in cases in which a retinal hole is found and no detachment 

is present. In 1947 Weber advised immediate operation under the 
following conditions: detachment of the retina in the fellow eye, when 
the hole is located in the upper quadrant; progressive degeneration 
of the retina; myopia, and a hereditary disposition. To these indica- 
tions the authors add that in young adults surgical intervention is 
justified because extensive degenerative changes are frequently present; 
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a further indication is in cases in which the periphery of the retina 
cannot be seen, e.g., those in which the pupil does not dilate or in 
cases of ectopia lentis. Several cases are described and statistics 
cited from the literature H. P. Kieper. 


PLACENTA IMPLANTATION AND Nicotinic Actp 1n TREATMENT OF 
Retinitis Priomentosa. A. Moctnrer, Ophthalmologica 117: 287 
(April-May) 1949 

Small pieces of fresh placental tissue are implanted subconjunctivally 
once or twice over a period of three months. The local reactions are 
neghgible. Thirteen patients were treated, of whom 8 showed improve- 
ment. These were young persons with an initial visual acuity of at 
least 0.5. The visual acuity and fields were improved; dark adaptation 
was unchanged. Four patients were treated with nicotinic acid for pro- 
longed periods, with similar results. The explanation is offered that 
nicotinic acid and placental hormones act as vasodilators and thus 
improve the metabolism of the retina. No case histories are presented 

In the discussion of the paper, Pascal said that the Russian reports on 

treatment with placental implants could not be confirmed when repeated 

in the United States 


Therapeutics 


STERILIZATION Dosace, RADIATION AND New Type HANDLE FoR THI 
Rapium-D OrntHatmic Appiicator. H. Swanzerc, Mississippi 
Valley M. |. 70: 238 ( Nov.) 1948 


Swanberg has found two antiseptics that apparently have no effect 
on the aluminum filter used in the application of radium D. They are 
‘S. T. 37 antiseptic solution” (hexylresorcinol, 1: 1,000, in a glycerin- 
aqueous solution) and 70 per cent antiseptic alcohol. The alcohol should 
be washed off with sterile water. RK. D. Evans, who has studied the 
radiation from a number of applicators, states that the latter are the 
source of substantial pure beta radiation and a small amount of feeble, 
low energy gamma radiation. A new type of applicator handle is 


desert 
hed W. ZeENTMAYER 


OF SoprumM SoLuTIOoN IN OcuLAR 
THerarevtics. Mario pet Grupice, Rev. brasil. oftal. 7: 69 (Dec. ) 
1948 


The author, seeking a rapid method of therapy for ulcerous keratitis, 
decided to try the treatment used by internists for ulcers and cutaneous 
wounds, namely, subcutaneous myections of autoserum around the 
ulcers. He gave subconjunctival injections of autoserum, but these were 
poorly tolerated and the retrobulbar route was then used. He found 
that, in addition to the good results obtained with the ulcers, these 
injections also had a hypotonic effect in eyes with increased intraocular 
tension. He later substituted for the autoserum a 1 per cent solution 
of sodium chloride and obtained the same results. To allay the pain 
of these injections, a 1 per cent solution of procaine hydrochloride was 


added. The results have been satisfactory Mw FE Aswan 


ABSTRACTS FROM CURRENT LITERATURE 


Uvea 


EssentiaL Procresstve Arropuy or tHe Iris, M. A. Lasky, Am. J. 
Ophth. 31: 1131 (Sept.) 1948. 


Lasky reports a case of essential atrophy of the iris in a woman 
aged 22 on whom he later operated for glaucoma three times without 
success. He reviews the theories of essential atrophy of the iris 


W. S. Reese. 
Visual Tracts and Fields 


srNASAL Hemianopsia. M. B. Rarrorp, Am. Ophth. 32: 99 ( Jan.) 
1949 


Raiford discusses binasal hemianopsia and reports 2 cases in which 
the field defect was due to a tumor. The presence of one tumor was 
verihed by operation, and the second had apparently metastasized from 
the lung Ww. s 


Reest 


ActiruptnaL Hemtanopia Durinc Srrepromycin Tuerary, A. E, 
Scnucrz, Am. J. Ophth. 32: 211 (Feb.) 1949. 


Schultz reports a case of altitudinal hemianopsia in a tuberculous 
patient during streptomycin therapy. Streptomycin toxicity, air embo- 
lism and angiospasm are given as possible causes. Therapy was based 
on the premise that a thrombus or an embolus produced partial obstruc- 
tion in the trunk of an inferior retinal artery. Complete visual recovery 
was obtained W. S. 


Vitreous 


Use Or Srerite Rerriceratep Pootep HUMAN Vitreous InN Livine 
Eves. M. H. Fritz, Am. J. Ophth. 32:45 (Jan.) 1949 


Fritz states that it is established that aspiratable portions of the 
vitreous of enucleated human eyes may be pooled and kept indefinitely. 
He suggests that the collection, storage and distribution of such vitreous 
be administered by eve banks. W. S Benes 
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Eprrep sy De. W. L. Benepict 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 


W. Guernsey Frey, Chairman 


Maynard C. Wheeler, M.D., Secretary 
Regular Meeting, Feb. 16, 1948 


INSTRUCTION HOUR 
Office Bacteriology. Dex. Frepericx THropore 


PAVERS OF THE 


Atypical Form of the Syndrome of Foville (Paralysis of Lateral 
Gaze). Pror. Gaetan Jayie, Marseilles, France (by invitation 


EVENING 


Association of paralysis in one eye and nystagmus in the other when 
the subject is looking laterally was described as the atypical form of 
Foville’s syndrome 

[he findings in 7 cases, personally observed by the author, were 
described and presented graphical)y by means of ingenious diagrams 


rhe manifestations may be divided as follows: (1) the chief sign 
association in lateral gaze of paralysis of either the internal rectus 
muscle (internal form) or the external rectus muscle (external form) 
and nystagamus of the other eye; (2) secondary manifestations, such 
as disturbances of mobility in the vertical plane and spontaneous nystag- 
mus; (3) disturbances of experimental vestibular mobility These 
disturbances are always present in the plane of the chief sign; in the 
two other planes they vary in each case, and may be absent 

In attenuated forms of the syndrome the paralysis of the affected 
eye is a paresis. A most attenuated form ts the bilateral asymmetric 
nystagmus \ relation exists between the pure Foville syndrome and 
the monocular nystagmus of the external rectus muscle in lateral gaze, on 
the one hand, and the supranuclear paralysis of the internal rectus 
muscle, on the other. The intermediate form is the atypical form of 
Foville’s svndrome 


Multiple sclerosis has been given as the cause in all but | of the 32 
cases in the literature, but the correctness of this incidence is contro 
versial, In the diagnosis of multiple sclerosis, the atypical form of the 
Foville syndrome is not as significant as retrobulbar neuritis, but it is 


certainly an important element in the differentation 


Treatment of Superficial Corneal Injuries. Dr. A. Russert SHERMAN. 
Newark, N, ] 
Corneal epithelium tends to regenerate rapidly. The logical treat- 
ment of any corneal injury in which loss of epithelium is the chief feature 
is one which encourages regeneration of epithelium. This can best be 
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accomplished by preventing movements of the lids and eyes by bandaging 
both eyes—a procedure which has given satisfactory results in treating 
injuries due to lime and other chemicals, as well as those produced 
by finger nails, twigs and similar objects. 

Twenty patients with corneal defects amounting to from one fourth 
to three fourths of the corneal surface were treated in this manner, with 
recovery in three to five days. Similar injuries treated by compresses 
and frequent applications of anesthetics and antiseptics have often taken 
several weeks to heal, and then with visual impairment resulting from 
scar formation; scarring does not occur if healing is rapid 


DISCUSSION 


Dr. Artaur Knapp: Dr. Sherman's paper is very interesting, but 
it might be well to mention our experience at the New York Navy Yard, 
Brooklyn, during World War II, which was reported in The Journal of 
the American Medical Association, Among more than 70,000 employ- 
ees, 52,704 injuries were reported in 1944, with 11,380 ocular accidents. 
There were many superficial foreign bodies in the cornea. After removal 
of the foreign body an anesthetic ointment was instilled into the lower 
cul-de-sac. The patient was given a small tube of the anesthetic to 
place in the eve at the onset of the slightest pain. He also received 
15 grains (0.975 Gm.) of acetylsalicylic acid. Healing was in no way 
interfered with. The patient returned to work directly and continued 
with binocular vision 

De. S. Has Dr. Sherman had complicating 
conjunctivitis as a result of keeping the eyes closed for a considerable 
time ? 

Dr. Josep Friep (by invitation): What is Dr. Sherman's feeling 
about binocular bandaging for injuries in the upper and lower fornices ? 

Dr. Maurice Lanpav, Rochester, N. Y. (by invitation): Has Dr. 
Sherman had any experience with use of ointments containing vitamin 
A and vitamin D in these cases? 

Dr. Henry Dusins, Albany, N. Y. (by invitation): I wonder 
whether the use of the pinhole disk for immobilization would be as 
effective as tight bandaging 

Dr. A. Russet, SuHerMan: I believe that my treatment is based on 
logic. It is not original. In Fuchs’s textbook, Duane states that in cases 
of recurrent erosion eyes must be bandaged for one or two weeks, or 
longer 

I was not including in these cases any of injury from ordinary 
foreign bodies; those injuries I treat in much the same way as does 
Dr. Knapp. I make no attempt to produce binocular, or even monocular, 
occlusion in a patient who has a superficial or an embedded foreign body. 

My patients were considered to have superficial injuries. Those who 
had injuries to the fornices usually had severe injury of the cornea, so 
that their lesions would not be classed as superficial. I showed a slide 
of a patient with a rather severe burn of the conjunctiva of the upper lid, 
sufficient to cause scar tissue with deformation of the eyelids; by and 
large, however, none had any involvement of the fornix. I am sur- 
prised that in no case was there conjunctivitis from occlusion. When 
I first began to treat lime burns accompanied with a considerable secre 
tion of mucopurulent material, I was hesitant to bandage the eye firmly, 
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but the conjunctivitis subsided instead of becoming worse. The con- 
junctivitis is not usually of the infectious kind; rather, it is of the type 
that follows use of silver nitrate. The conjunctiva is fairly sterile 
because the caustic agent takes care of the organisms present, and if 
the ophthalmologist does not introduce new ones there will be no 
infection. 

I do not think that the pinhole disk would be effective, for the patient 
would be opening and closing his lids, and the purpose is to keep the 
lids quiet 

I can see no reason for using preparations of vitamin A or D. Cer- 
tainly, in this part of the world patients have enough vitamin A and D in 
their systems. If we cover the eye for a few days and give the cornea 
a chance to heal, it will do so. My idea has heen to give nature the 
opportunity to take care of the injury. 


The Vitreous: Its Pathologic Histology and Examination with the 
Slit Lamp. |’ror. Kant Linpner, Vienna, Austria (by invitation ) 


The structure of the vitreous is ultramicroscopic. In addition, it pos- 
sesses a kind of microscopic structure which becomes recognizable by the 
arrangement of blood cells when they infiltrate it. The comparison of a 
microscopic onion-like structure of the vitreous to Liesegang rings 
is erroneous 

With age the vitreous becomes increasingly liquefied in its center 
and the cortex becomes thinner. A posterior detachment of the vitreous 
develops in all cases of perforating injuries or operations, as a result of 
the shrinking of the vitreous. In young persons the shrinking vitreous 
becomes detached up to the ora serrata; im older persons it remains 
adherent to the anterior parts of the retina. As the retina and the choroid 
are a physiologic unit, the shrinking of the vitreous causes choroidal 
detachment in older persons, but it is invisible in young persons because 
it is more anterior. All this can be seen in microscopic sections 

The examination of the vitreous and of the fundus has been facilitated 
in recent years by the lens of Hruby. This is a high minus lens 
(+5 D. sph. > —60 D. sph.) which is placed before the patient's 
eye instead of a contact lens. The Goldmann slit lamp is the best type 
for this examination. The slit lamp and microscope are on one stand 
and are moved simultaneously with one hand in all directions. 
Hruby’s glass and fixing lamp are attached to the slit lamp, and the 
patient’s eye can be moved in any direction while the instrument is 
focused as desired. This arrangement allows the examination of the 
eye after recent operation and of eyes of nervous patients and of children 

Professor Lindner then showed a series of pictures of the vitreous and 
of the fundus which explained the connection between the detached 
vitreous and the retinal detachment. 


DISCUSSION 


Dr. Grorce Kieereip (by invitation): It may be of interest to 
recall a few of the earlier developments: The idea of using a powerful 
concave lens instead of a contact lens has been already realized by two 
French oculists, Lemoine and Valois 


Beginning about the second half of World War I, a man of genius, 
Leonard Koeppe, devoted years of a feverish activity to the study of 
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Gullstrand’s slit lamp and its application to the examination of the 
anterior, as well as the posterior, segment of the eye. For study of the 
latter he had designed a contact lens. The beam of light issuing from 
the terminal lens of the slit lamp had to be reflected on a front-surfaced 
mirror in order to reach the deeper parts of the eye in such a way 
that the axis of illumination and the axis of observation formed an 
extremely acute angle. 

The so-called corneal microscope, or Czapski’s microscope, was 
binocular. It carried double objectives the width of which was about 
35 mm. and the height 12 mm. The mirror could not be brought close 
enough to the axis of observation without covering one of the objectives. 
Thus, binocular observations became impossible. To overcome this 
difficulty, Koeppe had to substitute a special type of binocular micro- 
scope, with only one thin objective. This microscope gives an inverted 
image 

In the course of my optical studies, I redesigned the front-surfaced 
mirror. The new mirror, independent of the terminal lens of the slit 
lamp, could be given any desired position. In addition, I found that 
a change in the position of the slit lamp was sufficient, without necessi- 
tating a special microscope for examination of the vitreous body and 
retina in the focal beam of the slit lamp. The slit lamp, instead of being 
disposed horizontally with the mirror touching the side of one objec- 
tive, should be directed vertically—the housing up, the terminal lens 
down and the mirror touching by its lower border the upper border of 
the double objectives. A stand having the shape of a gallows had to be 
attached to the elevating mechanism, at the end of the double arm. The 
slit lamp, with the mirror, had to be “hung” at the extremity of the hori- 
zontal branch of the gallows. This mirror could be oriented at will, with- 
out covering either objective. It could be used with the most powerful 
objectives 

According to Koeppe, the use of a prism instead of a mirror would 
not be in agreement with the principle of the Gullstrand slit lamp. 

I agree entirely with Professor Lindner that the use of the contact 
lens for examination of the vitreous body and the fundus is sometimes 
dangerous, as, for example, in case of detached retina. Besides, some 
patients are not cooperative. For this reason, I pursued my studies of 
the vitreous body and the fundus by using the so-called Gullstrand 
simplified ophthalmoscope, with the focalizing device of Zamenhof. 
This instrument consists of a narrow lens of 32 D. which slides along 
a short arm. It projects the image of the slit lamp in the fundus of the 
eye through the upper part of the ophthalmoscopic lens, so that this 
linear image can be observed with the monocular or binocular attach 
ment of the Gullstrand ophthalmoscope. The slit can be focused on 
the fundus or on any opacity existing in front of it. The rélation 
between fundus and vitreous body can then be studied. The Zamenhof 
method permits the examination of the vitreous in the upper half of 
the globe, with the eye looking straight ahead. I designed a rotating 
stand wherewith the simplified ophthalmoscope could be placed upside 
down, so that the lower part of the eye could be observed under the 
same conditions. In order to record photographically the opacities of 
the vitreous body, I used the Nordensen retinograph. The carbon arc 
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light had to be pulled backward as much as possible, so that the spot of 
light should appear in the middle of the vitreous body. Additional 
convex lenses were used for the same purpose. 

In summary, after having modified the Koeppe method in 1922, 
I used the so-called Gullstrand simplified ophthalmoscope with removable 
refractometer and Zamenhof focalizer to build up a complete method 
of exploration of the vitreous body which does not require either a con- 
tact lens or a concave glass in front of the eye. 


De. Henry Minsky: I should like to ask Professor Lindner 
whether the normally disposed retina in front remains in contact with 
the vitreous because the hyaloid membrane is intact, and whether the 
posterior part of the retina does not remain attached because the hyaloid 
membrane is diseased. What is his opinion concerning the effective pull 
of the ciliary muscle in the mechanism of spontaneous detachment of 
the retina? 

Prov, Kart Linpner, Vienna, Austria: The history of the examina- 
tion of the vitreous is to be found in my articles. The patient cannot 
stand the examination with the Koeppe method. Zamenhof showed me 
his instrument, but it is quite different; with his device, it is as though 
one used the ophthalmoscope instead of a real instrument with the arc 
lamp to make an examination with the red-free light. I am glad that 
someone else has found a way to examine the vitreous. The main question 
is whether the method is practical. The instrument described is a handy 
one, the patient is seated, and he has nothing to do; one puts the 
instrument in front of his eye and guides him. Some of my colleagues 
believe that one sees better with a contact lens. I thought at first that 
I saw still better with the contact lens amd monocular angular micro- 
scope, but I now know that I do not. Dr. Hruby, when in Switzerland, 
demonstrated to Goldmann that he could see all the details with his lens 
just as well as Goldmann could see with the contact lens. The mirror 
of Koeppe is not convenient. It is difficult to place the beam correctly, 
and nowadays no one uses it. It is often that a slight modification in the 
examination causes great progress. The prism of Goldmann is not a 
mirror; it leads the beam of light in the right direction, but it does 
not reverse it 

An answer to Dr. Minsky’s questions would carry us too far from the 
subject under discussion 


W. Guernsey Frey, M.D., Choirman 


Maynard C. Wheeler, M.D. Secretary 
March 15, 1948 


INSTRUCTION 


Virus Diseases of the Eye. 


HOUR 
Dr. Arson E. Brarey (by invitation). 


PAPERS OF THE EVENING 
The Alarm Reaction in Relation to Scotometry. Dr. Mortimer 
Cuorst (by invitation). 


The effect of acute oe on angioscotometric determinations 
was reported in 3 cases. In 1 case, that of a hospital patient, the normal 
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angioscotoma had already been mapped, when he suddenly became very 
apprehensive, as a result of a message from his home. In the other 
2 cases the patients were examined in the emergency room, immediately 
after a chemical explosion, while they were extremely frightened. All 
these patients had their angioscotomas remapped after they had received 
reassurance which dispelled their apprehension. The findings were 
essentially the same in all cases: a decided widening of the angioscotoma 
while the patient was in the state of alarm, with gradual narrowing 
of this band after reassurance, until the accepted normal dimensions 
were reestablished 

The possible physiologic mechanism involved in the production of 
this widening of the scotoma in fright could be the liberation of an 
epinephrine-hke substance. According to the literature, such a sub- 
stance increases the venous pressure, with resulting increased cere- 
brospinal fluid pressure. This increased intracranial pressure interferes 
with the normal drainage of the intraocular tissue fluids posteriorly, 
causing dilatation of the perivascular spaces. The back pressure that 
ensues interrupts the synapses in the underlying retina, owing to the 
edema produced. There is thus a loss of response of the rods or cones 
of the corresponding neurons, and widening of the angioscotoma results. 
The disappearance of the psychic stimulus is followed by a reversal to 
the normal physiologic state, restoration of which can be noted clinically 
by replotting the normal angioscotoma 

In conclusion, this effect of fright may perhaps be a source of error 
in the mapping of the blindspot when routine plotting of the central 
scotoma is performed on patients in an apprehensive state 


DISCUSSION 


Dr. Cuartes A. Perera: I should like to ask Dr. Cholst whether 
two factors have been considered: One is the attention of the patient 
In the plotting of angioscotomas, close attention and cooperation are 
necessary ; | wonder whether the patient's lack of attention due to his 
thinking of other things may not have been a factor in the change of the 
scotoma. The second point is whether the author studied a patient 
who had never before had an angioscotoma plotted and then mapped 
a series of angioscotomas at short intervals. Will the angioscotoma be 
larger, and then become smaller as the patient becomes adapted to this 
procedure ? 


Dr. Mortimer Crorst: Dr. Perera’s questions are well founded 
Numerous studies have been made, especially at the Long Island Col 
lege Hospital, under the supervision of Dr. Evans, to determine the 
importance of these sources of error. Angioscotomas were plotted on 
inattentive, as well as on fresh, patients, and it was found that these 
factors could be ruled out. 


Primary Epithelial Tumors of the Ciliary Body. De. |. A. C. Wans- 
wortH (by invitation). 
In order to facilitate the discussion, a classification of the primary 
epithelial tumors according to their type and degree of malignancy was 
presented. The four types of epithelial tumors of the cilliary body and 
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their relative frequency were discussed, and the microscopic picture 
was described. It was possible to establish the relationship between the 
small, so-called benign adenomas of the ciliary body and the malignant 
epitheliomas seen in this region of the globe. The author stated the 
helief that small adenomas have a malignant potentiality and bear no 
significant relation to previous inflammation in the globe. Through 
a study of a large series of cases of these tumors, the author reconstructed 
the manner of their formation and traced the development from the 
small, so-called benign lesion into a large, malignant tumor destroying 
the structures of the ciliary body and infiltrating into the iris and the 
anterior chamber. Statistical studies were made of cases presented in 
the literature and the figures compared with those for the author's 
series. The embryonic type of tumor was also discussed and com- 
pared with the adult types, as well as with the retinoblastoma. Two 
cases were presented in which both clinical and pathologic studies were 
made. It was concluded that the small, benign epitheliomas were poten 
tially malignant, but that in no case had the tumor been found to extend 
outside of the globe. The embryonic type of epithelial tumors had the 
characteristics of a retinoblastoma. 


Simple Graphic Recording of Ocular Lesions. |x. Henry Minsky. 


Dr. Minsky presented a detailed scheme for describing and locating 
lesions in and around the eye by means of simple diagrams, letters and 
numbers. This is a sort of shorthand that Dr. Minsky has evolved 
for his own records. It should enable ophthalmologists to keep more 
complete records in much less time than is required for the usual written 
descriptiyns. 


Ocular Findings in Three Hundred and Twenty-Three Patients with 
Schizophrenia: A Preliminary Report. Dex Martin Conen. 


This paper was published in full in the June 1949 issue of the 

ARCHIVES, page 697. 
DISCUSSION 

Dr. None E. Sretn (by invitation): I am not an ophthalmologist 
and do not feel competent to comment on Dr. Cohen's ophthalmologic 
findings. Schizophrenia is a serious social and medical problem. The 
etiology of this mental illness has been the subject of much research 
and discussion. Many theories have been advanced, but so far nothing 
definite has been established. Both physical and psychologic factors 
appear to play a part. Kraepelin, in 1897, advanced the theory of auto- 
intoxication ; this was later refuted by European and American workers. 
Bleuler, who introduced the term schizophrenia, approached the problem 
from the standpoint of an organically determined change in the associ 
ations. This theory was rather vague and not accepted readily. Cotton 
advocated the theory of focal infection. He removed such foci and 
claimed to have good results. Kopeloff and Kirby followed his plan, 
hut using a control group, and they could see no more improvement in 
the treated than in the untreated patients. There is no doubt, however, 
that an infectious disease or chronic infection may so lower resistance 
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that the mental condition becomes manifest. Von Monakow presented 
the idea that the choroid plexus failed in its function as a selective 
filter and, because of the degenerative changes in the plexus, certain 
products of metabolism and of the endocrine glands were able to reach, 
and so affect, the central nervous system. Buscaino expressed the belief 
that the cause lay in metabolic disturbances. He found that the urine 
contained some amino products. Endocrine imbalance has also been 
advocated as a cause of this illness. Neuropathologists abroad and 
in this country have examined hundreds of brains of schizophrenic 
patients. Some have found morbid anatomic changes; others have not. 
I assume that you are interested chiefly in the organic phase. 

When Dr. Cohen found the pallor of the disk in a high percentage 
of patients of the first group examined, I was inclined to attribute it to 
a vasospastic condition. Months later, when he rechecked the eye- 
grounds, the pallor was either the same or accentuated. Consequently, 
I suspected that his findings were most probably due to a degenerative 
process. However, further studies on patients with this disease and on 
those with other psychoses and psychoneuroses are indicated before any 
conclusion can be drawn. The fact that Dr. Cohen found some pathologic 
change in the eyegrounds in 69 per cent of schizophrenic patients may 
stimulate psychiatrists and neurologists to make more thorough ophthal- 
moscopic studies. One may properly raise the question of previous treat- 
ment with insulin, electric shock or metrazol.* Of the total number of 
323 patients, 232 had lesions of the eyegrounds. Of this number, 26 had 
been treated with insulin, 14 with electric shock and 3 with metrazol,® 
a total of 43, or 18.1 per cent. Of the patients with normal eyegrounds, 
the percentage of those who had had similar treatment was about the 
same. In my judgment, the sheck treatments had no bearing on the 
changes in the eyegrounds. 


Dr. Raymonp E. Meek: Dr, Cohen took me to the Manhattan State 
Hospital to look at the fundi of some of the patients whose cases he has 
presented this evening. I examined 13 of these schizophrenic patients 
and found an abnormal disk in every one. While I cannot say that a 
tawny gray discoloration accurately describes the appearance of the 
disks, | will say that the disks lacked the normal delicate peach tint and 
that in all cases the temporal side was pale and had a dirty or gray 
appearance. | will also say that the disks were not normal. At the 
hospital I pointed out that, while these disks were not those of normal 
persons, they might be the result of shock treatment with insulin or 
metrazol,* but the records showed that only 1 of the 13 patients had 
been so treated. All these patients had been under treatment for a 
long time, and it is quite possible that they received treatment privately 
or at another institution before entering the Manhattan State Hospital. 
These patients must be guided in their habits of personal hygiene, and 
they may be constipated for long periods ; this is particularly true of the 
catatonic patients while in the stuporous phase. In such a large hospital, 
it is impossible to see that the patients get fruit juices; even when they 
are given a balanced diet, with greens, they may not eat it. Constipa- 
tion, lack of a normal balanced diet and deficiency of vitamins might 
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cause this change, through general debility and secondary anemia. 
Practically all the patients in this hospital come from the lower strata 
of society and have never from birth had what one might call adequate 
care. I often see optic disks similar to these in the poor who frequent 
the clinics. 

I feel that the 31 per cent of normal disks found is of great signifi- 
cance. This is too great a number of normal disks to permit designation 
of the findings as characteristic of the disease. 

In a hospital such as Bloomingdale's division of the New York Hos- 
pital, where one sees patients from the upper stratum of society who 
are affected with this mental condition, the eyegrounds should be studied. 
If the same proportion of abnormal disks is found there, in persons 
who have had the best of food and care, greater significance might be 
attached to the finding. 

Before definite conclusions can be drawn concerning the significance 
of these abnormal disks, comparisons should be made of the disks of 
100 patients with schizophrenia with those of 100 patients with involu- 
tional melancholia, or even of 100 patients with the psychoneuroses, 
such as hysteria, anxiety hysteria or compulsive, obsessive or character 
neuroses, and also with the disks of 100 underprivileged persons who 
have never had adequate food and care. 

The only way in which advances in science can be made is through the 
study and presentation of new ideas, and I congratulate Dr. Cohen on 
the difficult task he has undertaken. He may have opened new avenues 
into the study of the so-called functional mental diseases. They may 
cease to be considered functional and may prove to be actually organic. 


W. Guernsey Frey, M.D., Chairmen 
Maynard C. Wheeler, M.D., Sucretary 
April 19, 1948 


INSTRUCTION HOUR 


Aids in the Presentation of Papers. Dr. Hunter H. Romaine 
(by invitation) and Mrs. Mary Brown (by invitation). 


PAPERS OF THE EVENING 


Neurofibromatosis Associated with Tumors of the Optic Papilla: 
Report of a Case. Dx. Jacos Gotpsmiru (by invitation). 


This paper was published in full in the January 1949 issue of the 
Arcuives, page 718. 


Use of Propionates in Ophthalmology: A Preliminary Report. 
Dr. Frepericxk H. THeovore. 


This paper was published in full in the June 1949 issue of the 
Arcuives, page 83. 


DISCUSSION 
Dr. Samvet M. Peck, I congratulate Dr. Theodore on a thorough 
presentation. — I followed his work with great interest, and I can assure 
you that during the period of his observations he was most careful in 
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all his evaluations. It may interest you to know that for years the 
dermatologists, bacteriologists and mycologists have been talking about 
the normal acid mantle on the surface of the skin. They mean by that 
that so long as the hydrogen ion concentration on the body surface was 
maintained within certain range there seemed to be resistance against 
infection. That was the original starting point for our research, because 
we were then able to show that this acid », over most of the body sur- 
face is due to the fact that the skin contains what may be properly 
called human antibiotics. Just as simple organisms like Penicillium 
produce an antibiotic which kills bacteria, so does the human body pro- 
duce a defensive substance to kill bacteria and fungi. These are found 
in the normal secretions of the sweat and sebaceous glands. This is of 
enormous practical importance. By analyzing the sweat, we were able 
to determine what these fungistatic and bacteriostatic substances were. 
This has proved to be important in the present epidemic of fungous 
infection of the scalp. It had been known for many years that children 
had such an infection and that at puberty it disappeared, and a great 
many theories were advanced to account for this. It was found that at 
puberty the glands begin to secrete a fatty acid, which is found in the 
adult and not in children, and which sterilizes the hair follicles, so 
that there is spontaneous cure. By following the same line of reasoning, 
Heaven only knows where further research may lead us. I can say 
that we have just scratched the surface, and I do not mean to be funny! 
We had started with the propionates in the treatment of fungous dis- 
ease when the war came along and interrupted our research. At present 
we are using mixtures of propionates and caprylates because these have 
been found more efficacious. We have many other fatty acids which 
can be used; some of them have an astonishingly high rate of bacterio- 
static power. An important fact which emerges in a series of studies on 
the evaluation of fungistatic and fungicidal substance is that when organ- 
isms are killed or disease controlled by means of a fungistatic or bac- 
teriostatic substance there is a decreased formation of toxic bacterial 
substances, substances which play a great role in disease symptoms. 
The reason for symptoms in a fungous infection is that there is a high 
degree of sensitization. If a fungistatic substance is used to kill the 
fungi, to prevent the growth of fungi and to control the disease, practi- 
cally none of the substance is formed which gives rise to fungous 
allergy. The use of a strongly fungicidal substance increases this 
formation and therefore causes flare-ups in the disease. I think it 
applies to bacteriologic conditions as well. 

I wish to stress an observation on the peculiar soothing properties 
of the fatty acids. A group working on vulvovaginitis noted in the treat- 
ment of diseases of the mucous membranes that the fatty acids exerted 
an antipruritic and partial anesthetic effect. It was proposed that the 
fatty acids might be soluble in the myelin sheaths of the nerves and 
thereby act like a local anesthetic. It is a common observation that 
sodium propionate used as wet dressings exerts this highly soothing 
effect. 
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! wish to thank Dr. Theodore, and I hope he continues his search 
for the best possible combinations of fatty acids for the treatment of 
infections of the eye 

De. Fraepertck Treopore; Dr. Paton, who was unable to be here 
tonight, was to report on his results with the use of sodium propionate. 
He asked me to say that his results were favorable. 


Minimal Defects in Visual Field Studies. 


invitation ). 


Dr. Max CuHamuin (by 


This paper was published in full in the August 1949 issue of the 
Arcuives, page 126 
DISCUSSION 


De. LeGeanp H. Harpy: I am happy to compliment Dr. Chamlin 
on a splendid piece of work in calling attention to minimal defects in the 
visual fields At least two of his three criteria seem valid and are 
valuable to me. The device of using differences in the patient's own 
ocular function as a criterion in evaluating loss of field is particularly 
valuable, since the other criteria we have are not very reliable. There 
are many variables in perimetry, and the three criteria which he men- 
tioned will be of help in revising estimates of loss derived from other 
standards, such as the Ferree-Rand and Walker normal field limits 

| should like to ask Dr. Chamlin about his evaluation of the 1/2,000 
test object, which is an extremely difficult one to use. Ophthalmologists 
have been inclined to accept for international standards a central field 
taken with the 1/1,000 test object. Does Dr. Chamlin think he gains 
a distinct advantage in using a 1/2,000 test object, except in special 
cases, or does he believe that a 1/1,000 test object will cover the same 
field defects with less strain on both perimetrist and patient? Patients 
with cerebral tumors are usually sick people, and it is difficult for 
them to cooperate well enough to use minimal test objects ; yet minimal 
test objects are the only means by which one can detect minimal defects 

De. Posner (by invitation): Dr. Chamlin’s excellent pres- 
entation is based on carefully worked-out ideas. I should like to 
emphasize a point which he has already stressed. The patient often 
presents a psychologic problem, but one forgets the perimetrist’s psy- 
chologic slant. I refer to the fact that the perimetrist tries to approxi- 
mate each individual field to a certain accepted norm. This is especially 
true in mapping out the blindspot. To illustrate this point, it was only 
through careful work and judicious disregard for the conventional and 
typical that Evans discovered angioscotometry. One tends to think 
of the blindspot as a perfect ellipse. One also tends to disregard minor 
ditferences and irregularities in the rest of the field. More attention 
should be paid to individual differences and less to the so-called norms. 
Last June, in Atlantic City, I demonstrated an attachment to a tangent 
screen which is based on the pantograph. This device enables one to 
use a tangent screen without any markings and to copy the field from it 
on a chart. In this way, one does not have to be influenced by the 
assumed position and size of the blindspot. I find that this method 
works out satistactorily in overcoming my own tendency to approximate 
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De. Max Cuamutn: I do not think that the 1/1,000 test object can 
replace the 1/2,000 test object. The latter is a minimal stimulus for 
the inner 15 or 20 degrees of the field, whereas the 1/1,000 test object, 
subtending twice as great a visual angle, is visible to 25 or 30 degrees 
without difficulty and is no longer a minimal stimulus in the inner 15 
or 20 degrees of field. Certainly, some of the slight level differences 
and some of the slight qualitative differences brought out by “rapid 
comparison” on the charts shown would be missed with the 1/1,000 test, 
for they were just barely picked up with the 1/2,000 test object. 

One cannot plot minimal field defects with sick patients. These 
fields were plotted with patients who were mentally alert and were hos- 
pitalized because they had headache or seizures, or perhaps because their 
physician found papilledema. All the minimal defects presented were 
found in patients who were cooperative. 

What Dr. Posner says about the psychologic approach to perimetry is 
intriguing. Some patients are very suggestible and are easily influenced 
to call the readings which the inexperienced perimetrist may expect to 
obtain. These patients have some type of functional disturbance. One 
must be careful in interpreting such readings. Other patients can lead 
the examiner astray because they will have their own opinion on what 
they are seeing and not seeing, and may even influence the examiner 
unduly. These conditions must be considered in describing the patient's 
“cooperation” on the chart. If this cooperation is poor, one must be 
cautious in interpreting the results. 

There is a tremendous variation in the so-called norms for breadth of 
field in different people. Ferree and Rand and Monroe have done excel- 
lent work in evaluating these differences. However, one must evaluate 
each case individually. For example, one may compare the smaller 
hemianoptic field with the larger half of the normal side, as pointed 
out in the slide demonstration. One must be cautious about interpreting 
generalized peripheral contraction, when it is very regular, as being 
due to pathologic conditions such as atrophy following papilledema. If 
peripheral contraction is very regular concentrically, it is unlikely that 
it is a pathologic entity. It would be rather difficult to conceive of pro- 
longed pressure on the optic nerve causing so even a disturbance of 
function as to give a perfectly rounded small field. Rather, the patho- 
logically contracted field in such a case is likely to be irregular. The very 
regularly contracted peripheral field is more likely to be the product 
of a patient who was not exerting his fullest perceptive power in the 
extreme periphery of the field, and the perimetrist must learn to recog- 
nize such conditions. I do not think any hard and fast rules can be 
made about them. Rather, one must learn to interpret bizarre findings 
from one’s own clinical experiences, 


W. Guernsey Frey, M.D., Chairmen 
Maynerd C. Wheeler, M.D., Secretory 
May 17, 1948 


INSTRUCTION HOUR 
Plastic Surgery of the Eye. Dr. Byron Smirn (by invitation). 
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REPORTS OF CASES 
Reconstruction of an Eyelid. Dx. Artuvur B. Dvet Jr. (by invitation). 


The case of a white woman aged 53 with carcinoma involving the mid- 
die third of the right upper lid was described. Nearly half of the lid 
had to be removed for its entire thickness. The lid was reconstructed 
by the method of Hughes (1945), in three stages. 


Senile and Cicatricial Ectropion: Report of Three Cases. De. Rupotr 
AEBLI. 


The surgical treatment in 3 cases of ectropion, representing three 
types, was described. 


Case 1.—A patient with pronounced senile ectropion with thickening 
and hypertrophy of the exposed palpebral conjunctiva presented an 
indurated, papilloma-like mass involving the outer third of the lower 
lid of the left eye. The Kuhnt-Szymanowski operation gave an excellent 
result 


Case 2.—A cicatricial ectropion of the lower lid of the left eye 
followed a lacerated wound. The lid margin was freed; lid adhesions 
were produced ; the scar tissue was freely excised, and a full thickness 
skin graft from the upper lid was used to cover the defect. Three 
months later the lid adhesions were cut. 

Case 3.—-Cicatricial ectropion of both the upper and the lower lid 
of the left eye followed a severe third degree burn. During the first ten 
days the burned area was treated with constant wet dressings of penicillin 
solution, and daily the wound was cleansed and dead and sloughing 
tissue removed. 

PAPERS OF THE EVENING 


Beta Radiation in Ophthalmology. Dr. Frepertcxk H. McKee. 
The conditions in which there has been enough experience with 


treatment to justify a report are tabulated according to the results of 
therapy. 


Excellent Results 
Prevention of superficial vasculariza- 
tion after keratectomy and kerato- 
plasty (postoperative therapy) 
Vernal conjunctivitis 
Epitheliomas of eyelids, conjunctiva 
and cornea 
Recent corneal scars 
Small papillomas of the eyelids and 
conjunctiva 
Angioma 
Tuberculosis of the eyelids and sclera 
Lymphoid overgrowths on the ocular 
conjunctiva 
Severe keratoconjunctivitis 
Granulations, conjunctival flaps and 
pterygiums, which can be made 
avascular 


Fair or Questionable 
Results 
Tuberculosis of the anterior ocular 
segment (attack is shortened and 
severity lessened) 
Acne rosacea 
Blepharitis marginalis 
Distichia 
Herpes 
Postoperative scarring 
Opacities of the cornea 
Trachoma 
Interstitial keratitis 
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Among the conditions which have not been benefited by any technic 
thus far used are lymphangioma, nevuses, cysts, malignant melanoma, 
corneal ulcer due to pyogenic infection, old calcified corneal scare, punc- 
tate keratitis, dystrophies, sarcoidosis, lupus erythematosus and 
pemphigus. 

Three types of appli are in general use. A radon bulb, known 
as the Burnam applicator, has been employed in the Wilmer Institute 
since 1927. From 200 to 500 millicuries is of 
time of exposure is very brief. This is a t advantage w 
physician has to hold the applicator in putttion for the full time of 
exposure. The skin erythema dose is 18 gram seconds. 

The second type of applicator is a radium plaque. Fifty milligrams 
is spread thinly over the surface and a 0.1 Monel filter added. The 
radium-bearing surface measures 10 by 5 mm. A dose of 4 gram 
seconds can be given in ten minutes. ith this applicator it is possible 
to use a shield of 0.5 mm. of sheet lead to block out the bred part 
of the surface of the applicator. 

The radium D applicator consists of a circular plaque with a radium- 
bearing surface of VA mm., and a filter of 0.05 mm. of aluminum has 
been devised. A two minute contact application gives a dose of 5 gram 
seconds. An applicator containing 50 mg. in two layers of 30 and 20 mg., 
respectively, with an active surface of 10 by 5 mm. has been recently 
manufactured. 

Summary.—1. With beta radiation most of the dose can be limited 
to the first or second millimeters of tissue. 

2. The nerves, muscle, bone and cartilage in the region of the eye 
are resistant tissues, which are not likely to be damaged by this radiation. 

3. Excellent results have been obtained in many ocular diseases 
which have been difficult to treat with other agencies. 


4. New types of applicators are available which simplify treatment. 


DISCUSSION 
Dr. Arruur M. Yupxin, New Haven, Conn.: What experience has 
Dr. McKee had with papilloma at the junction of the conjunctiva and 


cornea ? 


Dr. Freperick H. McKee: I have had no experience in treating 
papilloma of the cornea, but I treated two papillomas of the conjunctiva 
with beta radiation and found that these caustic rays successfully 
destroyed the lesions, 

Dr. Franx A. Vesey (by invitation): Has Dr. McKee had any 
experience with xanthelasma? 

Dr. Freperrck H. McKee: Xanthelasma is a radioresistant lesion 
and the only one which I recall treating did not respond to the technic 
used at that time. 


Choroiditis Proliferans (Charles H. May Memorial Lecture). 
Dr. ApaLsert Fucus, Vienna, Austria (by invitation). 


Dr. Fuchs described a new type of ocular disease and called it 
choroiditis proliferans. It is characterized by whitish striated bands, 
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which end in flamelike attenuations and are situated beneath the retina. 
Such strands appear occasionally as the sequel of retinal detachment 
and also in von Hippel’s disease (angiomatosis of the retina). 

Dr. Fuchs encountered 6 cases of this rare disease in China. In 
1 patient the condition developed after a gunshot wound, and in the 
other 5, most of whom apparently had Harada’s disease (acute exudative 
uveitis), it followed retinal detachment. In 2 patients the disease was 
binocular. As a rule, vision was very poor, but one boy had vision of 
6/10. Nearly always thin, whitish strands, with knot-shaped enlarge- 
ments, crossed the fundus, and frequently large areas of the fundus were 
covered by a whitish film, apparently connective tissue, which hid the 
structure of the choroid. The last case was apparently a combination 
of Harada and Vogt-Koyanagi disease, and the strands behind the 
retina were evidently pigmented in parts and appeared slate gray and 
whitish 

In no case was microscopic examination made. But in a case of 
metastatic carcinoma of the choroid the changes apparently represented 
the clinical manifestation of choroiditis proliferans: Cross sections of 
fine filaments of organized fibrin, running through the subretinal space, 
corresponded to the whitish strands which later are pressed against the 
choroid by the replaced retina. A thin layer of connective tissue 
between pigment epithelium and subretinal fluid was apparently the 
equivalent of the tissue which in choroiditis proliferans produces the 
wide, white discoloration of the choroid. 


NEW ENGLAND OPHTHALMOLOGICAL SOCIETY 


Edwin B. Dunphy, M.D., President 
Merrill J. King, M.D., Secretary-Treasurer 
Regular Meeting, March 17, 1948 


CASE PRESENTATION 

Cases were presented of the following conditions: (1) dislocated 
lenses in a young boy, the lens in one eye being in the anterior chamber ; 
(2) iridodialysis and traumatic edema of the retina resulting from 
a BB shot, the bullet having been recovered from the lower cul-de-sac ; 
(3) ascending myelitis and blindness in a young woman, the visual 
defect consisting of complete amaurosis in one eye and a defect in 
the lower nasal field of the other eye at the onset, with subsequent 
transformation into homonymous hemianopsia; (4) detached retina, 
which had been successfully operated on five weeks previously by 
Dr. Schepens with a partially penetrating scleral resection (scleral 
infolding) ; (5) corneal scarring from multiple foreign bodies, and (6) 
nystagmus and palsies of cranial nerves associated with recurrent medul- 
loblastoma of the cerebellum. 
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PRESENTATION OF PAPERS 
Glaucoma. De. Paut A. Boston. 


This lecture, the fourth in a series on glaucoma, was concerned 
chiefly with the type of glaucoma which follows intraocular inflammation 
or injury. The author pointed out that a rise in tension secondary to 
acute iritis does not always necessitate surgical intervention. Pressures 
as high as 40 mm. of mercury (Schigtz) may be tolerated for at least 
one week. The medical treatment of choice is epinephrine collyriums. 
The surgical procedure of choice, when indicated, is keratome para- 
centesis, followed within twenty-four hours by vigorous massage. 

The treatment of glaucoma with low grade uveitis varies according 
to the activity of the inflammation. Miotics are indicated only so long 
as the eye shows no active inflammation and there are no posterior 
synechias. Cyclodialysis and filtering operations are less satisfactory 
in this type of glaucoma than in primary glaucoma. Cyclodiathermy 
may be necessary as a last resort. With blocked pupil (iris bombe) it is : 
important not to operate so long as the tension is normal or less than 7 
normal. When the tension is elevated, the best surgical procedure is : 
transfixion of the iris, followed by a large basilar iridectomy when the eye 
is quiescent. The latter, however, is contraindicated when there has 
been long-standing uveitis, as in sympathetic ophthalmia. : 

Glaucoma following contusion is usually transient and can be treated es 
with miotics. The blood clot may be satisfactorily removed by a B 
simple paracentesis if necessary, In the case of delayed hemorrhages, 
in which the blood is black and the tension is very high, removal of the 
clot is necessary to prevent hematogenous pigmentation of the cornea. 

This may be accomplished by inserting the irrigating nozzle through { 
a wound at the limbus and expressing the clot. 


Importance of Examination of the Ora Serrata in Cases of Retinal 
Separations. Dr. C. L. Scmerens anp Dr. G. C. Bann, Boston. 


The authors described the appearance of the ora serrata as seen 
ophthalmoscopically and discussed the methods by which it could be « 
best visualized. There is least distortion by indirect ophthalmoscopy 
with a + 20.00 D. lens 

They noted some of the more significant findings in cases of detached 
retina. The vitreous often shows circular bands of condensation; in 
cases of aphakia in which no hole is readily found, there are frequently 
many small disinsertions, which at first simulate the normal ora serrata. : 
Meridional bands may sometimes overlie the projections of the ora 
serrata. These are possibly early manifestations of proliferating ciliary 
epithelium and may give rise to small retinal tears. 


Ocular Signs Associated with Head Injuries. De. Franx B. Warsn, 


Baltimore. 


Head injuries may result from direct trauma, from contrecoup effects, 
from crushing injuries and from gunshot wounds. The symptoms which 
are of value in determining the prognosis are the state of consciousness, 
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the pulse rate, the respiratory rate, the temperature, the presence of con- 
vulsions and the size of the pupils. The injuries to the cranial nerves 
may result from division of the nerve, from bruising of the nerve, from 
interference with the blood supply locally, from local pressure on the 
nerve, from fracture of adjacent bone or from torsion of the brain stem. 
Loss of vision due to injuries to the optic nerve probably results from 
indirect injury to the nerve, rather than to hemorrhage or section of the 
nerve, The loss of vision is usually immediate with some recovery 


of vision in three or four hours and maximal recovery in three to 
four weeks. 


SOCIETE FRANCAISE D’OPHTALMOLOGIE 
Fitty-Fitth Annual Meeting, Paris, May 21-25, 1948 


As usual, a considerable number of foreign members came for the 
occasion, and the United States was represented by Paton, Castroviejo, 
Loutfallah and Albaugh. 

The annual symposium, this year on “Corneal Transplantation” 
was conducted by Paufigue, Sourdille and Offret. Keratoplastic surgery 
is arousing more interest than ever in France since the new law came 
into effect early this year which permits the eyes to be removed from 
dead people at once, and without the twenty-four hour delay previously 
required. This provision supplies French ophthalmologists with much 
needed raw material. It is difficult to review this symposium, contained 
in an excellent volume of 360 pages, with many illustrations and color 
plates, It covers keratoplasty thoroughly and should be read in full. 
Probably the most interesting feature for American ophthalmologists 
is the prominent place given to partial (or lamellar) keratoplasty. This 
has been warmly advocated in France, mainly by Paufigue, who claimed 
that in many cases as good results can be obtained by removing one 
half or three fourths of the thickness of the cornea as with total removal. 
The operation is more difficult to perform but entails less risk. It is 
surprising to see how the transparent transplant has a favorable effect 
on the neighboring opaque tissues, which gradually clear up in many 
instances. Total removal of the cornea (in full thickness) was per- 
formed in a few cases by Sourdille, who stated the belief that this 
type of operation may have a future in chosen cases. 

Just previous to the meeting in Paris, a short one was held in Nantes, 
where corneal transplantations were performed by Sourdille ( Nantes), 
Paufigue (Lyon), Lapointe (Montreal), Arruga (Barcelona), Babel 
(Geneva), Venco (Pavia) and Paton and Castroviejo (New York). 
During the discussion which followed the symposium, Mercier (Tours) 
reported satisfactory results he had obtained in a case of late opacifica- 
tion of the transplant (after nine months) by means of an implant of 
subconjunctival placenta. 

De Saint Martin (Toulouse) used similar implants in cases of 
progressive and complicated myopia and claimed that 75 per cent of 
his 36 patients had had some improvement of visual acuity. 
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Altogether, over 60 papers were read, most of them interesting, 

and it is difficult to make a choice. As usual, the discussion on cataract 

— surgery was lively. No topic ever seems to be as loaded with emotion 
as this one. This year the discussion started with a fine film by R 

Rossano (Paris) showing his technic and with a paper by De Saint 

Martin (Toulouse), stressing the importance of corneoscleral sutures 

for safety and for less astigmatism. This would seem a noncontroversial 

statement nowadays, but an ophthalmologist took the floor, claiming that 

conjunctival sutures were still to be preferred, since corneoscleral sutures 

— were more difficult to place, implied longer and severer manipulations 

— and entailed added danger of loss of vitreous. The same man stated 

_ the belief that a low degree of astigmatism was more advantageous to the 

surgeon's statistics than really beneficial to the patient, but this state- 

ment was sharply denied by the majority. There was a moment of 

pleasant relaxation with a good laugh brought forward by a surgeon 

who stated that if astigmatism was high at first it decreased slowly and 

gradually, and that in his experience it was almost negligible when 

his patients were reexamined thirty years later. 

Beauvieux and co-workers (Bordeaux) observed optic nerve atrophy 
in 2 patients treated with streptomycin. Pesme (Bordeaux) and Delbes 
(Perigueux) published the first case of ocular toxoplasmosis seen in 
France. Schiff (Lausanne) reported on a case of corneal and con- 
junctival cystinosis, a rare disease. (The reviewer reported a short time 
ago another case with cystine crystals in the vitreous.) Desvignes and 
Rimey (Paris) stated the belief that a careful study, with fluorescein, 
of the blood-aqueous permeability in the healthy eye (in case the other 
was wounded) may give an early warning of impending sympathetic j i 
ophthalmia. The Calmettes and co-workers (Toulouse) spoke of 
Sjégren’s disease. They stated the belief that vitamin A deficiency 
and liver deficiency are important factors in its development, as is also 
ovarian imbalance. They had favorable results in their patient, a woman ; 
of 66, with estrogen therapy. Weekers (Liége) brought a statistical : 
survey of 2,031 cases of retinal detachment, showing that the incidence 
was higher in spring and summer, This might tend to prove that 
increased illumination is a provocative factor. Fritz (Brussels) stated 
the belief that an increase in the capillary pressure is accountable for 
many cases of primary simple glaucoma, with the consequent leakage 
of proteins through the capillary walls. Balavoine (Geneva) advocated 
early operation in cases of congenital glaucoma (repeated anterior 
sclerotomy with opening of the angle). Zanen and Brihaye (Brussels) 
reviewed 35 cases of altitudinal hemianopsia from the literature and 
published 3 new ones of opticochiasmatic arachnoiditis. They believe 
that in the latter disease the altitudinal field defect is not due to direct 
pressure by the arachnoidal bands or cysts, but, rather, is caused by 
vascular strictures. Gassenc and Cazaban (Montpellier) have experi- 
mented successfully with intra-aqueous injections of drugs (pilocarpine, 
atropine, yohimbine and ephinephrine). Dubois (Paris) observed a 
Rayleigh type of color anomaly in a patient who had a macular lesion. 

Renard and Bregeat (Paris) have employed with success a modified 
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Filatov placenta implant; they use fresh placenta soaked in penicillin 
for thirty minutes. The reaction is sometimes intense, but they claimed 
better results with it than with aged and dried placenta. 


As usual, operative demonstrations were arranged for during the 
meeting. On one afternoon the congress was invited to visit the 
Bibliotheque Nationale, where they were shown rare manuscripts which 
are not usually visible. That evening there was the annual dinner, 
presided over by Dr. Lapointe, of Montreal. There were numerous 
postprandial speeches, chiefly by the foreign members present. There 
was also one by Dr. Merigot de Treigny, which was a farewell speech, 


since he has, unfortunately, resigned this year as secretary general of 
the society Epwarp Hartmann, M.D. 


Fitty-Sixth Annual Meeting, Paris, May 22-26, 1949 


The gathering had, as usual, a strikingly international aspect, more 
than half the members of the society being foreign and a great number 
being in the habit of coming to Paris at the time of the annual May 
meeting. American ophthalmology was represented by Dr. Daniel B. 


Kirby, of New York, and his fine film illustrating his method of cataract 
extraction 


The annual symposium, conducted by Dr. Marcel Kalt, was entitled 
“Hypertensive Uveitis.” The papers comprising this symposium, form- 
ing a volume of about 400 pages, with beautiful colored illustrations, had 
been sent to the members a month ahead of time, and the discussion, 
after Dr. Kalt’s presentation, was long and interesting. 


Fifty-three other papers were read. The most important are sum- 
marized here. F. Rouher (France) advocated the injection of air in 
the anterior chamber in the treatment of penetrating wounds of the 
eye. S. de Vries (Netherlands) reported on aqueous veins, with fine 
photographs. Bernard Streiff (Switzerland) showed the appearance 
with the slit lamp of a corneal microfilaria. Frank Law (England) 
had pertinent comments on a case of cellulitis of the orbit: The 
general symptoms were alleviated with penicillin, and this improvement 
was responsible for delay in the surgical treatment, with consequent 
damage to the optic nerve. Archimeda Busacca (Brazil) stressed that 
the base of the corneal epithelium is distinct from Bowman's membrane. 
He also gave excellent illustrations of a slit lamp study of the vitreous 
with Goldmann’s contact lens. Louis Paufique and Gabriel Sourdille 
(France) both stressed the therapeutic value of lamellar corneal trans- 
plants. Gabriel Renard and Paul Bregeat (France) read a paper on 
the possible relation of recurring vitreous hemorrhages, retinal degen- 
eration and the diencephalon. Georges Farnarier (France) gave a 
report on 2 cases of toxoplasmosis (this disease has only recently been 


recognized in France). Eugene Wolff (England), in a paper on 


Coats’s disease (retinitis exudativa), claimed that the process usually 
is an exudative choroiditrs 


There were encouraging reports by 
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Toulant (Algeria) and A. Larmande (France) and by Pesme 
(France) on the treatment of sympathetic ophthalmia with penicillin. 
The first authors stressed the frequency of disseminated choroiditis 
with small round white spots in this disease. Babel and Monnier 
(Switzerland) used electroretinography in studying the critical fusion 
frequency. Lukic and Savic (Yugoslavia) claimed that neurologic 
symptoms (mainly hypothalamic) could be found in a fair proportion 
of myopic patients. Spiro Spyratos (Greece) gave a report on ocular 
symptoms related to undernourishment in Greece during the war years. 
J. Marie Habig (Belgium) read a paper on African trypanosomiasis 
and its ocular complications. Pierre Seedtces (France) stated that 
diplopia was often the first symptom of toxic complications in strepto- 
mycin treatment. Adrien Fritz (Belgium) claimed excellent results 
from suturing a contact glass over the eye after operation, such as 
cataract extraction or corneal transplantation, M. E. Alvaro ( Brazil) 
read a paper on beta ray therapy in ophthalmology. Paul Bregeat and 
David (France) stressed the value of opening the optic canal in treat- 
ment of edema of the optic nerve. 

The scientific meetings were held every morning, and there was 
in the adjoining hall an exhibit of instruments, apparatus and drugs 
used in ophthalmology. On two afternoons there were operative 
demonstrations in the various hospitals in Paris. Keith Lyle, of London, 
gave an interesting talk at Lariboisiére Hospital on the orthoptic 
treatment of strabismus, and several presenters showed surgical 
films: Dr. G. Tessier, of Paris; Dr. J. E. Converse, of New York; 
Dr. Louis Paufique, of Lyons; Dr. Gabriel Sourlille, of Nantes; Dr. 
Jean Baptiste Coppez, of Brussels, and Dr. Enrico Grancini, of Milan. 


On one afternoon there was an excursion to the Chateau de la 
Malmaison, with its Napoleonic souvenirs, followed by a reception 
given by Dr. Gabriel Renard in his nearby country house. On that 
same evening the usual banquet was held; this was a great success, 
with almost 300 guests attending. 

In 1950, the meeting of the society will not be held in May, as 
usual, but in July (23 through 27), just after the International Con- 
gress held in London (July 17 through 21). This change was made 
so as to enable ophthalmologists to come to Paris after London. As 
secretary general of the French Society of Ophthalmology, the author of 
this review wishes to extend a hearty welcome to all those who would 


like to come to the meeting in Paris. Epwarsp Hartmann, M.D 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


T. Keith Lyle, Honorary Secretory 
Sixty-Eighth Annual Congress, April 8-10, 1948 


The Sixty-Eighth Annual Congress of the Ophthalmological Society 
of the United Kingdom was held on April 8, 9 and 10, 1948, at the 
Royal Society of Medicine, London. Over 200 members and many 
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distinguished Continental visitors were present, among whom were 
Prof. Mare Amsler, Prof. J. W. Nordenson, Prof. H. Ehlers, Prof. 
{; van der Hoeve, Dr. E. Pfliger, Prof. E. Velter, Prof. H. J. M. Weve, 

rof. A. Franceschetti, Prof. M. Appelmans, Prof. W. H. Melanowski, 
Dr. H. Sjégren, Dr. T. L. Thomassen and Dr. A. C. Copper. 

After a short opening speech by the president, Dr. A. J. Ballantyne, 
the topic for the morning’s discussion, “Subjective Disorders of Vision” 
(excluding those due to local ocular disease), was introduced by Prof. 
H. Cohen in a communication that was interesting, well balanced and 
beautifully delivered. He was followed by Dr. is Williams, who 
also contributed original and important observations on the nature of 
“macular sparing,” showing an enviable mastery of the more recondite 
methods of perimetry, and by Mr. J. H. Doggart, who continued ably 
and agreeably on this interesting subject. The discussion that followed 
could not maintain the high level of excellence that marked the opening 
speeches. A number of observations, interesting and sometimes enter- 
taining, were offered. 

The Bowman Lecture was delivered this year by Prof. Marc Amsler. 
The subject chosen was “New Clinical Aspects of the Vegetative Eye,” 
a clear and impressive thesis on the clinical and scientific value of 
biochemical and biophysical microanalysis of the aqueous fluid. This 
lecture was beautifully illustrated by a film. Evidence was also presented 
of the blood-aqueous barrier by the delay in appearance there of system- 
ically administered fluorescein as seen with slit lamp microscopy in 
casey of chronic glaucoma, uveitis and systemic disorders. The bearing 
of this assessment of disease was illustrated. 


The following papers were read during the Congress and covered 
a wide field: 


“Ocular Palsies Due to Infection of the Nasal Sinuses,”’ by Dr. Helen 
Dimsdale and Mr. D. G. Phillips. The authors emphasized with case 
histories the frequency of sinusitis as a cause of ophthalmoplegia, coin- 
cidentally through its toxic effect or as a result of pressure due to chronic 
sphenoiditis or to periostitis of the superior orbital fissure. 

“A Preliminary Survey of Forty-Five Consecutive Cases of Con- 
gestive Glaucoma,” by Mr. J. P. F. Lloyd. The author, concluded inter 
alia, that acute glaucoma does not often produce as acute symptoms as 
those classically described, that in cases with gross visual loss there may 
well be a thrombotic factor and that recurrences are rare, although 
gonioscopy shows obliteration of the angle of the anterior chamber after 
iridectomy. He stressed the inadvisability of using physostigmine after 
trephination and the fundamental difference between acute and chronic 
glaucoma. 

“The Conjunctival Nevus and the Neurogenic Theory of Melanoma,” 
by Mr. Eugene Wolff. The neurogenic theory of the origin of these 
tumors is discountenanced. 

Pictorial Demonstrations by Dr. H. M. Traquat: “Spasm of the 
Central Retinal Artery,” “Entoptic View of Retinal Vascularization,” 
“Hypophysial Tumor Causing Homonymous Hemianopsia and Third 
Nerve Paralysis,” “Depigmentation of Iris in Chronic Glaucoma.” In 
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discussing these demonstrations, Mr. E. Kraupa described how it was 
possible to see two or three entoptic vascular shadows, with the use of 
two or three lights, and Mr. M. W. Paterson showed drawings of 
entoptic vessels that suggested a vascular raphe to the nasal side of the 
central avascular area. 

“Venous Pressure in Glaucomatous Eyes,” by Dr. T. L. Thomassen. 
By ocular tonometry and manometry of the episcleral veins, venous 
pressure was shown to anticipate a rise or fall of intraocular tension, 
the outflow of aqueous in aqueous veins being observed to be hampered 
as pressures increase, and vice versa. 

“Clinical Perimetry,” by Mr. G. 1. Scott. 

“Subconjunctival Rupture of the Globe by a Cow's Horn” ; “Arterio- 
venous Aneurysm: Report of a Case,” by Mr. G. T. W. Cashell. In 
the first case there was remarkable recovery of a disorganized eye, with 
avulsion of the iris in contrast to a case of total iridectomy effected by 
a jackdaw, seen at the clinical demonstration. Two cases similar to the 
latter were demonstrated by A. Franceschetti. 

“Papilledema in Association with Toxic Hydrocephalus,” by Mr. 
A. G. Cross. A follow-up study of 32 cases of toxic hydrocephalus 
showed only 1 case of optic nerve atrophy and 4 cases of arcuate exten- 
sion of the blindspot, the results culeiting the inadvisability of early 
decompression. 

“Latent Nystagmus,” by Mr. T. Keith Lyle. Six case histories of 
this condition in association with concomitant squint were presented, 
with emphasis on the importance of testing binocular vision and the 
undesirability of occlusion in such cases. A film was shown. 

“Classification of the Unassociated Dystrophies of the Fundus,” by 
Prof. Arnold Sorsby. 

Pictorial Demonstrations by Mr. J. Ellison: “Pressure Grafting in 
the Contracted Socket with Plunger Anchored to a Dental Splint,” 
“Epibulbar Dermoid,” “Gummatous Ulceration of the Eyelids.” 

“Prognosis in Detachment of the Retina,” by Mr. C. Dee Shapland. 
An analysis of 155 cases was presented. 

“Mode of Development of the Vascular System of the Retina with 
Observations on Its Significance for Certain Retinal Diseases,” by Dr. 
I. C. Michaelson. Retinal vessels originate by budding from other 
vessels, the capillaries arising from veins, and not from arteries ; hence, 
in diabetes the veins and capillaries are principally affected; in hyper- 
tension, the arteries. 

“Atropine in Treatment of Glaucomatous Iridocyclitis,” by Prof. 
W. H. Melanowski. Six cases were discussed. 

“Autoeversion of the Upper Lids,” by Mr. W. C. Souter. Presenta- 
tion of a film with anatomic discussion furnished an agreeably light note 
for the conclusion of the Congress. 

A joint clinical meeting was held in association with the ophthalmo- 
logic section of the Royal Society of Medicine at the new Institute of 


| 
i 
4 
. 
‘ 
4 
— 
: 


598 ARCHIVES OF OPHTHALMOLOGY 


Ophthalmology, and cases of interest were presented by Dr. Mary 
Cripps, Mr. A. G. Cross, Mr. A. C. L. Houlton, Mr. E. F. King, 
Mr. T. Keith Lyle, Mr. S. Philps, Mr. H. Ridley and Mr. P. Trevor- 
Roper. 


A trade exhibition of ophthalmic instruments was also held during 
the Congress. 

The annual dinner of the Society was held at the Royal College of 
Surgeons by kind invitation of the president and council of the College 
Prof. Henry Cohen proposed the toast of the Society with polished 
urbanity, and the president replied. 


CORRECTION 


In the article by Dr. Hugh C. Donahue entitled “Migraine and Its 
Ocular Manifestations,” which was published in the January 1950 issue 
of the Arcuives, the following corrections should be made : 

On page 109, line 25, “syndrome of anoxia” should read “syndrome 
or anoxia” ; on page 125, line 17, and on page 127, line 22, “54 per cent” 
should read “34 per cent.” 

This article was a thesis accepted by the Committee on Theses of 
the American Ophthalmological Society in partial fulfilment of the 
requirements for membership. 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N, Y. 
ESTABLISHED 1875 


McLEAN 
TONOMETER 


This is a most accurate instru- 
ment for measuring intra-ocular 
pressure. It is simple in con- 
struction and operation, has a 
direct reading scale and does not 
require charts and nomographs. 
The scale shows normal and 
abnormal limits of tension in red 
and black. 


This trial frame is a simple but sturdy and easily adjustable frame that is designed 
for rapid routine examinations over a long period of time. It will stand hard 
usage. Interpupillary distance is adjustable by means of a rack and pinion and 
the bridge height is adjusted by the same knob. Bridge may be locked. Temples 
are of spring steel to support the frames in position. Protractor is black with 
white letters and there are two front and one rear pairs of slots for the trial lenses. 


In stainless steel. 


Price $25.00 
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oing what 
Comes Natura id by 


You wouldn't furnish a beautiful home with dime 
store furniture. To think of it even sounds foolish. 


You don’t set a rare diamond in tin. It's out of keeping. 


Putting good things together is just doing what comes 
naturally, to get a complete and thoroughly fine job. 


Now, take a CRESTLINE. You recommend it or 
furnish it as the newest and loveliest of combined 
10K gold and gold filled eyewear. Follow through. 
Be sure that your patient gets a completely 

fine pair of glasses. Specify KUROvA corrected \ 

curve lenses for that CResTLINeE. KUROVAS omy 
give clear, all-over vision, powers are accurate, W) 

polish is the famous controlled ray. 


It's a right combination—CRrESTLINE and KurRovas, 
and it means wearing pleasure and 
seeing in full measure. 


(Fortinerital INDIANAPOLIS 
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for BeNSONS HAVE A 


VERY COMPLETE 


SELECTION OF 
LENSES TO FIT 
4 EACH SPECIFIC 
| NEED OF YOUR 
HIGH MYOPIC 


PATIENTS. 


the High Myope 


N. P. BENSON OPTICAL COMPANY 


4 Since 1913 
MAIN OFFICE AND LABORATORY: MINNEAPOLIS, MINNESOTA 
BRANCH LABORATORIES IN PRINCIPAL CITIES OF UPPER MIDWEST 


WHAT’S IN A BRAND NAME? 


Whenever a manufacturer puts his brand name on 
@ product you can be sure that he is proud of it 
. . « that he stonds soundly behind it becouse 
it represents his best—his “all” in scientific 
QUALITY SERV £ research, technical skills, flawless workmanship. 
ills We at Dow use only famous brand-name special- 
hese: ork ties in our highly skilled prescription work . . . 
Soft-Lite lenses, Panoptic bifocals, Univis 
bifocals, Numount Ful-Vue mountings, Wils- 
edge mountings, and other widely recognized 
top-quality lines. This policy pays dividends to 
you, to your patients, and to us . . . for when 
precious human vision is at stake the best is none 
too good! 


DOW OPTICAL CO. 


WwW. DOW, Pres. 


Bloomington, il. 
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Incorporated 


“M.E. S. C0.” 


OPHTHALMIC AND NASAL 


Manhattan Eye Salve Company 


Ointments 


Catalog and Price List 
On Request 


1063 Bardstown Road, LOUISVILLE 4, KENTUCKY 


PLASTIC 


EYES 


Davin A. INC. 


133 EAST 58th STREET 


Individually Created 


NEW YORK 22, N. Y. 
WICKERSHAM MEDICAL BLDG. 
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ie COMPLETE PRISM EXAMINATION OF ALL FORMS OF 

x MUSCULAR UNBALANCE AND ORTHOPTIC TRAINING 
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s Down Base In or Base Out 

No. 8-5 Pocket Bor 

q No. B-10 Exercise Bar for H Pees 

Prism Diopters—'2-1 Prism Di 

1%-2-3-4-5-6-8-10 3-5-10-15-20 

. q Price $15.00 Price $10.00 

No. B-14 Home or No. B-15 For Home or 

a Office Use Office ~ and Screen 

Prism Diopters—1-2-3 Prism Diopters 

30-35-40 

q Price $25.00 Price $25.00 : 

4 AVAILABLE AT YOUR SUPPLIER | 

7 MANUFACTURED 8Y | 

4920 n. cawrence st. R. O. GULDEN 20, pa. | 


THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-im- 

lantations and evisceroenucleations is described by Dr. 

Norman Cutler in the February, 1949 issue of the American 

Journal of ye nme ee in which he mentions the objec- 

tives to be strived for in an ideal implant and prosthesis. 

Hamblin's model illustrated herewith is made entirely 

of Tantalum {a completely inert metal) thereby over- 

coming the many disadvantages of one made wholly or partly of Plastic. The total weight 
is 4.3 grammes. 

As will be seen in the illustrations, it consists of a ball measuring 17.5 mm. in diameter 
and 15.5 mm. deep. On the anterior surface is a raised area 12 mm. in diameter and 
1 mm. deep, which makes the anterior-posterior length 16.5 mm. The implant is made 
purposely this size to replace the amount of volume necessarily lost in the removal of the 
globe and to provide the normal centre of rotation for the prosthesis. 

The anterior convex surface of the implant is covered with a fine mesh of tantalum 
wire behind which is a space sufficient to per- 
mit the easy passage of curved suture needles. 


fxect size 


The adoption of the mesh is the chief feature of 
the new implant, and the enlarged picture 
shows the formation of this mesh, which not 
only offers a larger area for fixation of tissue 
to the implant but also makes for simplicity 
in the operation of suturing and more cer- 


tainty in the fixation. Price $26.60 


THEODORE HAMBLIN Ltd. 


DISPENSING OPTICIANS 
MAKERS OF OPHTHALMIC INSTRUMENTS 
15. WIGMORE STREET 
LONDON, W.1!. ENGLAND. 
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BUCKY OPHTHALMOLOGICAL 
GRENZ RAY THERAPY APPARATUS 


Shockproof—Self contained mobile unit—No installation 
—minimum space requirement—air cooled—adaptable for 
different current requirements. 


“Extreme case of positioning, as the radiation tube can be placed 
in any position required, due to the specially designed and counter- 
balanced tube holder arm, which does not necessitate special 
radiation table. $1,195 f.0.b. N. Y. 


In conjunction with the above mentioned therapy unit the 
dosage indicator can be supplied which automatically deter- 
mines visually: 
way of radiation (Half value layer) 
uantity of radiation (r units per minute) 
c—Field size 
d—Focal-eye distance $375 f.0.b. N. Y. 


Upon request reprints will be furnished deali with the 
application of the GRENZ RAYS in the field of thalmology. 


Please address inquiries to Department D. 


THE INTERNATIONAL 


MEDICAL RESEARCH CO. 
141-13 Union Turnpike, Flushing, N. Y., U. S. A. 
Phone: Mu 9 0600 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
AND COUNTRIES 


For Cases of Low Visual Acuity 
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KOLLAO 
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TROUTMAN 
INTEGRATED MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is accomplished 
without the use of a pin attachment for direct transmission of 
motility, but through the use of a magnetic field which is created 
between the implant and the prosthesis by the use of magnets in 
both. This allows complete coverage of the implant by Tenon's 
and the conjunctiva and still maintains positive integration. 


@ THE SIMPLICITY OF TECHNIQUE REDUCES SURGICAL TIME. 
@ COMPLETE COVERAGE OF THE IMPLANT REDUCES SECRETION. 
@ PERMANENT (LIFE-TIME) MAGNETS ARE USED. 
@ EITHER A STOCK OR CUSTOM MADE PROSTHESIS CAN 
BE USED. 


Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon 
request to clinical groups. 


THE MAKING AND FITTING OF ARTIFICIAL EYES 
ARE A SPECIALTY WITH US—NOT A SIDELINE 


The finest in artificial eyes of plastic and glass made to 
order and stock 


* Mail order selection service 


* Our technicians travel to most principol cities 


* Trained technicians to fit artificial eyes to all motility 
implants 
Write us if you have any artificial eye problems with your patients 


MAGER & GOLGELMAN, IM. new vote 


sOSTON 


Paul Gougelman Company 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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the Worlds 
Best 
long 


... not curing people. We leave that 
to our good friends, the doctors. Not 
making medical claims. We leave that 
to other cigarette ads. Old Gold cures 
just one thing, the world’s best tobacco 
... to bring you the flavor, the mild- 
ness, the downright goodness of the 
world’s most enjoyable cigarette! 


Old Bora 


For a Treat instead of a Treatment... 
treat, yourself t+ OLD GOLDS 
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4 WITH THE NEW, IMPROVED 
A.C.M.1. 
DIAGNOSTIC 


American Cystoscope Makers offers the medical profession 4 
| the finest line of Diagnostic Sets in its entire history. These bed . 
ea new sets incorporate the outstandingly important feature 
a = —exclusive with the ACMI ophthalmoscope — of a coated 

lens system, greatly increasing the amount of light trons- 
= mitted, improving definition and clarity of the image, and 
E eliminating halo, flare and ghost images. 


Se STANDARD SET comprises ophthalmoscope head (with 

| built-in color filter and aperture changer), otoscope head 
me with 3 specula, medium battery handle and one spare 
me lamp, in plush-lined case, with space for additional specula 
and tongue depressor. 


COMPACT SET, for the practicing physician, includes No. 1107 
Be ophthalmoscope head (with built-in color filter and aper- th ™ 

: ture changer), otoscope head, 5 ear and 1 nasal specula, 
me small battery handle and extra lamp. Additional space for 
Be tongue depressor and more specula. 


me 6LARGE SET contains otoscope head, 5 ear and 1 nasal 
f= specula, ophthalmoscope head (with built-in color filter 
| and aperture changer), large battery handle, 1 extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


Be PROFESSIONAL SET. This, the most complete Wappler 
4 | set, incorporates an otoscope head with 5 ear and 1 nasal 

Bm specula, tongue depressor head, ophthalmoscope head 
Be (with built-in color filter and aperture changer), large bat- 
me tery handle, extra lamp, and rubber bulb for insufflation. 


AMERICAN CYSTOSCOPE MAKERS, INC. 


Frederich 1 Weollece, President 
1241 LAFAYETTE AVENUE - NEW YORK 59, N. Y. 


Standard Set, Catalog No. 1106 | 
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Only the MUELLER ELECTRONIC TONOMETER 
GIVES YOU THIS... 


Greater physical accuracy than any existing mechan- 
ical lever device—two to four times the sensitivity 
of the conventional mechanical tonometer—these 
alone make the Electronic Tonometer a diagnostic 
instrument of extreme value to the physician. 


More important, this unprecedented accuracy is 
maintained accuracy . . . free from all loss due to 
wear of mechanically moving parts. Simple to use, 
easy to read, the Electronic Tonometer is always 
accurate, 

Individually tested, each instrument is certified to 
produce readings well within the new limits of 
accuracy established by the American Academy of 
Ophthalmology and Otolaryngology. Informative 
booklet free on request. 


Developed, Manufactured and Sold Only By 
Instrument Makers To The Profession Since 1895 


Complete, +160 / Mueller and Company 


For 110 Volts, 60 Cyctes, Alternating Current 408 S. Honore Street Chicago 12, Illinois 


SUN OLASSES Gradient 
Bausch & Lomb Density 


Gradient Density 
Provides 
Glare Protection 
Where it is 
Most Needed 


Available =Riggs Optical 
in Factory 


Assembled 


P.S. Uniform Density for your heavy plus and minus in single vision and Panoptik prescriptions. 


= 
from 
wear to Finish 
Homen viano sin Vision 
and Sun Glasses... Midwestern Cities 


RIGHT OUT IN FULL VIEW 


1950 will see a continuation of the Better 
Vision Institute’s national advertising 
campaign to correct serious public mis- 
conceptions that have long plagued the 
ophthalmic professions and industries. 
The Institute will present the true facts— 
interpreted in the light of VALUES given 
and received—of the myriad scientific, 
technological and professional services 
which make Eye Care in America not only 
the finest in the world but definitely the 


lowest in cost. Misunderstandings and 
suspicions die hard and only never-ending 
explanation and education can bring 
about enlightenment and non-critical atti- 
tudes. The full support of every manufac- 
turer, supply house and professional man 
is needed to establish the basic truth that 
“nothing you buy gives you so much, yet 
costs you so little’ as eye care. 

BETTER VISION INSTITUTE, INC., 
630 Fifth Avenue, New York 20, N.Y. 


THE NEED FOR 
EDUCATION 
NEVER ENDS 
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The New 
HARRINGTON 
TONOMETER 


This is on extremely eccurete instrument. | 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 

10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 


Special FEATURES: 


These trephines have a number of new features: 


1. Abrupt bevel extending from cutting edge. 
2. Plunger completely fills inside of cutting blade. 


3. Stops are curved to adapt to the corneal curvature. 


|} 4. One turn of stop moves it 1 mm. for easy 
adjustment in graduations of 0.2 mm. 


431 5 small sizes in plastic case w/handle. .8122.50 
432 4 large sizes in plastic case 95.00 

10-11 mm 433 Single, 5 smaller sizes, each. ... . 20.00 
Single, 4 larger sizes, each.... .. 20.00 


STORZ INSTRUMENT COMPANY, 4570 Audubon Ave, ST. LOUIS 10, MO. 
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your lenses 


BEWARE of lenses that come in plain 
envelopes! When a lens manufacturer 
is ashamed to put his name on the lens 
envelope, there is a reason for it! 


Every TITMUS LENS is put into an 
envelope bearing the TTTMUS NAME. 
The quality of each TITMUS LENS is 
specified on the envelope. 


This is for your protection. It is 
assurance of TITMUS QUALITY. 
TITMUS stands back of every TITMUS 
lens! Look for the TITMUS name on 
the envelope of every lens you buy! 


afTMUS 


OPTICAL COMPANY, INC. 


“World's Largest Independent Manufacturers of 
First Quality Ophthalmic Lenses” 
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115 Fulton Street 


De you dispense glasses? 
We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 
venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 


New York 8, N.Y. 


AMERICAN ORTHOPTIC COUNCIL 


announces a course for 
orthoptic technicians 


Part |: Basic subjects, July 5-August 30. 
Tuition $150. Board and Room 
$100. To be followed by 


Port tI: Individual practical work in clinic 
or Doctor's offices. 9 to 12 
months. 


SCHOLARSHIPS AVAILABLE FOR 
WORTHY STUDENTS 


Apply not later than June 1, 1950 


te 
American Orthoptic Council 
1605 22nd St, N.W. 


Washington 8, D. C. 


Child 
Health 


Bad Habits te Good Gables. Herman M Jahr. 16 pages 
15 cents 


What Dees Your Baby Put in His Mouth? Chevalier 
Jackson and Chevalier L. Jackson. Tells how to pre 
vent aceldents from choking and what te do if they 
happen. BW pages. 106 cents 


Keeping Your Gaby Well, 22 pages 10 cents 


The Case of the Crying Baby. Herman M Jahr 4 pages 
10 cents 


What to De About Thumb Sucking. William I. Fishbeios 
6 pages. 16 cents 


Lefthandedness. faul Popence pages. 10 cents. 


Adoption. W. Allison Davis and Theo Carison An 
understanding discussion of the best ways to adopt 
ehildren and rear them. 12 pages. 15 cents 


Protecting Vour Child from Allergy. William Gayle 
Roberta. pages. 10 cents 


The Facts About Sex. Audrey McKeever. 16 pages 
15 cents 


Please remit with order 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. © Chicogo 10 
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Thank You Doctor 
Obrig Superior 2ualily 
Contact Lenses 


Branches in 
PHILADELPHIA MONTREAL 
JOHANNESBURG 


49 EAST Sist STREET * NEW YORK, 22, N.Y. 


*“ADJUSTO” 
Eye Shield 


4 

| 

te the fecal comtours, and pleets 
3 adjustable te the eye dressing, without pressure 
1 it is the only eye shield made which con be moulded 
a around the lens of eye games with simple ease. The 
| or can be washed with soap and woter ond the pleots 


THE PARAVOX 
VERI-small “HOLLYWOOD” 


HEARING AID 


Exceedingly small, lightweight, but powerful 
enough to compensate for extreme hearing 
losses. Thoroly tested for durability, moist 
ure resistance, and ability to withstand shock! 
Thousands use and enjoy it. Nation-wide sales 
organization provides “one-minute” service. 
Acc by Council on Physical Medicine and 

ilitation, American Medical Association. 


PARAVOX, INC. 


2056 East 4th St., Cleveland 15, Ohic 
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DOCTOR: 
Don't give your patient oa ordinary eye potch Prescribe the 
AMBLYOPIA EXANOPSIA— Will not interfere with 
4 movement 
a not come out! Available at ol! leading Orug, Sergicet 
1068 Avenue, New York 21, Mew York 
ae 
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so “TRUE TO LIFE” 


FRIED G KOHLER’S 
ARTIFICIAL HUMAN EYES 


All Types of Plastic and Glass Eyes Made 
to Order in Our Own Laboratory 


© Comfort and Pleasing Cosmetic Appearance Guaranteed. 
® Eyes also fitted from stock by experts. Plastic or 


glass selections sent on memorandum. Implants 


and Plastic Conformers in Stock. 


® Referred cases carefully attended. 


FRIED & KOHLER, INC. 


665 FIFTH AVE. (neor 53rd St.) NEW YORK 22, N. Y. Tel. Eldorado 5-1970 


“Over Fifty Years devoted to pleasing particular people.” 
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Mawuscripts for ication, books for review and correspondence 
management should be sent to Dr. Francis Heed Adler, Chief Editor, 513 Seventeenth 


be 
and the original copy should be submitted. Zinc etchings and halftones be supplied by 
the Association when the original illustrations warrant reproduction and when their aumber 
is not considered excessive. 
Footnotes and biblicgraphies (the latter are used only in exhaustive reviews of the litera- 
tre) tho! | te nine of the Comulator Indes" Medway, pblihed 
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OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 
THE JOURNAL THE AMERICAN ASSOCIATION— Weekly. medical setences 
of d. Annus! subscription price = domestic, 
06; Canadian, $15.50; foreign, $16.00. Single copies, 85 cents. 
an &— . Devoted 
domestic, $106 Canadian, foreign, $11.00. Single copies, £1.00 
ARCHIVES OF AND A medium for ot 
atticles on nervous and men! with from foreign and domestic beck 


of Dhustrated. Aanwal subscription price (twe votumes): @omestic, $12.00; 
$12.69; foreign, $12.50. Gingle copies, $1.25. 
ARCHIVES OF DERBATOLOSY ane SYFHILOLOGY—Monthiy. Devoted to advancing the 


and domestic Hierature. book 4 = 
subscription price (two volumes) domestic, $12.00; $18 Bingie copies, 
ert urologic Well iusirated. Anoual subscription 


retiews on hopetic and eurgery 
$14.0@; Canadian, $14.40; foreign, $15.56. Mingle copies, $1.35, 
or A medium for the presentation of original articles on 


the ear, nese and i, with abstracts from and domentic Hteratare, boot 
of special statin, te price (two volumes): domestic, 
$12. fereign. $13.09. 25. 
ty 4 devoted to the publication of 
ARCHIVES OF MOUSTRIAL HYGIENE AND MEDICHN fo 
advancement the diseases 


of of pablication 
$0.00, tuctuding postage. Single cuples, $1.66. 


Sn domeatic, $ $82.00; 
AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street CHICAGO 10 


HE Ascurves op is published by the American Medical Amcciation to 
| American ophthalmologists with a ication devoted not only to original 
> im the field of ophthalmolagy but to a survey of the ophthalmologic literature and a review 
the transactions of ophthalmologic societies. 
addressed, Ancurves or American Medical Association, $3§ North Dearborn 
are publi sth on ri to 
| 
of article and name of periodical, with volume, page, month—day of month i } 
Matter appearing in the Aacnives or is covered 
tule no objection will be made to its reproduction in a reputable if 
credit is given, However, the reproduction for commercial of articles 
Aa the Ancuives or Orwruatsctocy or in any of the other publications issued by Associa- : 
tion will not be permitted. j 
The Ancurves or is issued annual ie 
a two volumes) is as follows: domestic, $12.00; $12.40; foreign, T 
postage. Current single copies are $1.25, postpaid. 
Checks, money orders and drafts should be made payable to the American Medical 
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